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HIGHEST QUALITY 
OF DESIGN 
MATERIALS AND 
WORKMANSHIP 


WATER CIRCULATOR 


Modernizes old hot water heating 
plants, also makes hot water prefer- 
able to steam for new systems. 
Important advantages are (1) im- 
mediate heat, (2) reduced fuel cost, 
(3) uniform heat distribution through- 
out system, etc. 

Condenser start condenser run type 
motor is especially designed for quiet 
operation and freedom from radio 
interference. All moving parts are 
sound insulated from circulator body. 
Self-adjusting packing requires no 
attention. Double inlet balanced type 
impeller offers no resistance to gravity 
flow. Impeller shaft is Monel Metal. 
Made in 3 sizes for 144", 2” and 3” 
pipe connections. 


PRESSURE & RELIEF CONTROL 


Automatically keeps system filled with 
water and relieves any excess pres- 
sure. Complies with A.S.M.E. Code 
and has lever for testing relief valve. 
Both valves have large laminated 
phosphorous bronze diaphragms that 
are very sensitive and positive in 
action. Special composition discs pro- 
vide perfect seating. Springs are care- 
fully calibrated and have exceptionally 
high fatigue resistance; spring below 
seat makes reducing valve more sensi- 
tive at lower pressure differentials. 
Large brass strainers protect seats of 
both valves. 


REDUCING VALVE 


Automatically reduces available water 
pressure and maintains desired work- 
ing pressure regardless of fluctuations 
in supply line. Complies with A.S. 
M.E. Code. Laminated phosphorous 
bronze diaphragm is resistant to heat 
and corrosion. Large brass removable 
strainer protects seat. Springs are care- 
fully calibrated and have high fatigue 
resistance; spring below seat makes 
valve more sensitive at low pressure 
differential. Made in 6 models having 
4%", 3%" and 1” pipe connections. 


RELIEF VALVE 
Excess pressure in system is auto- 
matica'ly relieved. Complies with 
A.S.M.E. Code and has lever for 
testing. Laminated phosphorous 
bronze diaphragm and carefully 
calibrated spring assure maximum 
efficiency. Large brass strainer protects 
valve seat against injury. Both types 
made for }4"and 34” pipe connections. 


PENBERTHY INJECTOR CO. 
Mfrs. of Quality Products Since 1886 
DETROIT, MICH. « WINDSOR, ONT. 


LEADING DISTRIBUTORS 


STOCK THESE t 
SPECIALTIES * 1 

















of industrial 

and commercial conditioning 
equipment section published in last 
month’s issue of H. P. & A. C. filled a 
real need is evidenced by the orders for 
extra copies of that issue which already 
One reader ad- 


directory 
air 


the 


HAT 


have been received. 
vises he found three occasions to consult 
it during the first week after its publica- 
tion. Suggestions from readers re- 
garding improvements, additional classi- 
fications, etc., will be appreciated, incor- 
porated in any future publication of the 
directory section. 


HE Detroit Edison Company has a 
‘waa of doing things thoroughly; es- 
pecially have its engineers contributed 
to our knowledge of steam piping design. 

Readers will find the lead-off article 
this month a particularly informative 
one. Written by Sabin Crocker—De- 
troit Edison engineer, member of H. P. 
& A. C.’s board of consulting and con- 
tributing editors, and an outstanding 
piping authority—it describes the weld- 
ing of high pressure and high tempera- 
ture piping for the Connors Creek plant. 


HE General Electric air condition- 

ing institute has announced a spe- 
cial air conditioning school for power 
company men at Schenectady starting 
February 11th, following the sales engi- 
neering for representatives of 
G. E. air conditioning dealers. Kelvi- 
nator Corp. recently completed the third 
of a series of ten-day air conditioning en- 
gineering schools, at which C. L. Toon- 
der has lectured on theory and applica- 
tions. . . The University of Illinois now 
offers home study courses in heating, 
ventilating, air conditioning, and refrig- 
eration. Credit earned by correspon- 
dence may be applied toward meeting 
the requirements for graduation from the 
The Oregon 


school 


college of engineering. 
Institute of Technology at Portland now 
offers a thirty-six hour course in the fun- 
damentals of air conditioning. The 
second open forum on air conditioning 
for comfort, sponsored by The David 
Ranken, Jr., school of mechanical trades, 
St. Louis, this month— 
three more meetings (February 11, 18, 
and 25) are scheduled. . . Westinghouse 
is holding two air conditioning engineer- 
ing schools for its dealers this month; 
sound engineering is stressed, and the 


will conclude 


work includes a study of air condition- 
ing an actual hotel. . . S. F. Myers is 
now sales manager of the Westinghouse 
air conditioning department; he partici- 
pated in its formation two years ago. 


“VERITABLE 


ment property owners throughout 


boon” to invest- 


the would result if Congress 


should 


country 


act favorably on suggestions 


made by industrial leaders to liberalize 
the provisions of ‘Title I of the National 


Housing Act by increasing to $50,000 


19 


the limit of modernization loans insured 
by the Federal Housing Administration, 
according to an FHA release. Under 
Title I, as it exists, Modernization Credit 
Plan loan funds may be applied to all 
types of properties and may not exceed 
$2,000 for each property. The modifi- 
cation suggested at the recent industrial 
conference of the Federal Housing Ad- 
ministration would enable owners of in- 
dustrial, store, apartment, hotel and of- 
fice building properties to obtain loans 
for modernization and repair in amounts 
up to $50,000. 
APACITY 


C steam jet refrigeration 


been developed by the vacuum cooling 
the Heat 


now in ef 


and design standards 


for have 
ejector section of 
Exchange Institute 
fect under the auspices of the Institute. 

A proposed practice for testing dry- 
ing equipment has been completed in 
tentative form, and criticism and com- 
wanted. Address C. W. 
Thomas, A.S.M.E. Drying Committee, 
29 W. 39th St., New York City. The 
third edition of the commercial standard 
on fuel oils becomes effective February 
15; the (No. CS 
12-35) can be secured by writing the Di- 


and steam 


and are 


ments are 


copies of standard 
vision of Trade Standards, National Bu- 
reau of Standards, Washington, D. C. 

The pamphlet on suggestions to jun- 
ior engineers issued by the Engineers’ 
Professional Development 
questionnaire to the 
young engineer in making a personal ap- 


Council for 


contains a aid 


praisal, and a well-selected reading list. 


OTE scribbled on a subscription 
N renewal card returned to our cir- 
culation department last month: “This 
is to me the best of all we subscribe to. 
Would like to renew.” From a letter 
written by the chief engineer of a thea- 
ter: “Having read various copies of H. 
P. & A. C. and thinking them to excel as 
an engineer’s magazine, I would like 
become a_ contributor 


very much to 


to it.” 


VER 300 men, working five days a 
O week, will be kept busy for four 
months equipping 123 of the Milwaukee 
railroad’s cars with air conditioning sys- 
tems of the steam jet type, according to 
Geo. B. Haynes, passenger traffic man- 
Included are Pullmans, diners, 


ager. 
observation cars, parlor cars and 
coaches. The C. M. St. P. & P. in- 


stalled units in 30 lounge and dining cars 
Young Radiator Company 
has recently added 40,000 sq ft for in- 
creased facilities for manufacture of heat 
transfer 


last year. 


for 
the air conditioning industry. New 
York's “better housing, home and build- 
ing modernization exposition,” 
for the week of March 25, is planned to 


apparatus and equipment 


scheduled 


give consideration to every aspect of the 


problem of housing. 
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PECTFICATIONS FOR MODERN SCHOOL READ: 


“TONCAN IRON 
PIPE FOR 

HEATING 
SYSTEM ~ 












Toncan Iron Pipe is shattering many time-honored ideas 
of what good pipe service in buildings really is. And 
the news is getting around that here is a pipe that really 
merits the changing of old specifications that have been 
standbys for years. 
A case in point was the approval of Toncan Iron 
Pipe by the Board of School Directors for the heating 
system of the million-and-a-half-dollar Rufus King High 
School, Milwaukee, Wisc., where six carloads of this 
better pipe were installed. 
Toncan Iron Pipe will stand the most exhaustive in- 
vestigation. It is made of a rust-resisting alloy of re 
fined open hearth iron, copper and molybdenum. Judge 
its ability to last in pipe by these facts—sheets of this 
material that have been exposed to the elements for 
more than 20 years have not yet required replacement— 
pipe carrying acid mine water, and acid sludge in refin- 
eries lasts many times longer than ordinary ferrous pipe. 
So you can safely use Toncan Iron Pipe for the most 
severe work in buildings—even if you have to discard 
old specifications. 
Write for a copy of “Pipe for Permanence.” 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “RR@5"7 YOUNGSTOWN, OHIO 
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JENNINGS SUMP & SEWAGE PUMPS 
PEDESTAL TYPE 

Mounted entirely above the pit cover. Entirely 

self-priming. All working parts high and dry 

Only suction pipe submerged. Economical. 





CENTRIFUGAL PUMPS 
STANDARD AND SELF-PRIMING 
Motor armature and pump impeller mounted on 
same shaft. No bearings in pump casing. One 
stuffing box. Simple, compact, reliable. 





NASH HYTOR AIR COMPRESSORS 


No sliding vanes, pistons nor parts in metallic 
contact. No internal lubrication. Non-pulsating. 
Clean air. Efficient and reliable. 





JENNINGS SEWAGE EJECTOR 


Most efficient device for pumping unscreened 


sewage from low levels, or pumping any heavy 


liquid with large proportions of solids. 
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There Is a Nash Unit for 


Every Pumping Service 


There is a reason for the many thousands of installations 
of Nash Pumps. For over twenty years the name Nash has 
stood for reliability in pumping equipment. From the com- 
plete Nash line it is possible to select a superior pump 
for practically any service. 


One of the newer members of the Nash Pump family is 
the Vapor Turbine Return Line Heating Pump above. Here 
is a pump that not only eliminates the cost of electric 
current, but promotes greater efficiency in your heating 
system than any other type of Heating Pump. 


It can do this because it functions on a new system of 
controlled continuous operation, and is the only heating 
pump that can operate continuously with economy. Any 
Engineer knows that continuous removal of air and 
condensate means efficiency in a heating system. 


Why not write us today for Bulletin 203 which gives all 
of the interesting details? 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Welding 
High Pressure—High Temperature 


Steam Piping 





Fig. 1 


Main steam cross-over showing valves and manifold 


N rebuilding its Connors Creek plant for 600 Ib at 
850 F steam service (originally built for 220 lb at 
600 F twenty years ago), The Detroit Edison Com- 
pany decided to solve the high pressure pipe joint prob- 


_ “Engineer, The Detroit Edison Company, and Member of Board of 
Consulting and Contributing Editors. 








By Sabin Crocker® 





lem by using — strength 
welded joints. Having pre- 
vious experience in the de- 
sign and operation of 1000 
to 1100 F steam piping’ 
the Company’s engineers 
were acquainted with the 
practical manifestations of 
creep at temperatures above 
700 F, and were aware of 
the necessity either for us- 
ing extremely heavy bolted 
joints or for retightening 
flange bolts periodically in order to keep the joints 
steam tight. While this tendency for bolts to stretch and 
let the joints leak can be compensated for, in theory at 
least, by occasionally turning down the nuts, this consti- 
tutes something of a nuisance condition, especially if the 


bolts must be uncovered to get at them. Furthermore, 


“High Temperature Steam Experience at Detroit,” by P. W. Thompson 
and R. M. Van Duzer, Jr., Transactions A.S.M.E., FSP-56-9, Vol. 56, 
No. 7, July 1934. 











Several years ago The Detroit 
Edison Company set out to obtain 
a background of experience 
through welding low pressure 
piping at its plants; recently it has 
extended its use of welded joints 
to large size lines for high 
pressure, high temperature 
steam...... This article—describing 
the welding of the 600 Ib, 850 F 
piping for the rebuilt Connors 
Creek plant—is a thorough and 
informative explanation of the 
welding details of this job. Object- 
ives of the design, welding methods 
and quality control, details of the 
large joints, and the use of back- 
ing rings and shape of the bevel 


are among the topics covered 





the exact time to anticipate trouble and retighten cannot 
always be predicted. This—and other considerations— 
led to the decision to weld the piping. 

The generally pleasing appearance of the piping is 
illustrated in Fig. 1. The relative size of the valve bon- 
net flanges serves to indicate to what extent the contour 
of the line itself has been smoothed up through welded 
construction, while a cast steel substitute for the simple 
welded manifold shown at the bottom of the picture 
would be a bulky object indeed by comparison. _Inci- 
dentally, this particular manifold was shop fabricated 
so that it could be stress relieved complete in a large 
furnace. This seemed desirable on account of the large 
side outlets which required reinforcement and were de- 
cidedly awkward for stress relief by the methods devel- 
oped for line welds. The hemispherical cap closing the 
end of the manifold in the foreground was later cut off 
with a torch in order to extend the line to the next unit. 

As indicated in Fig. 1 most of the directional changes 
in 6, 10 and 12 in. high pressure pipe were accomplished 
with creased bends, with the intention of eliminating any 
unnecessary joints, while with the smaller sizes and with 
the low pressure lines ready-made welding ells were 
used extensively. 


Objectives of the Design 


Certain definite objectives were established in initiat- 
ing the design and experimental development with a view 
to taking full advantage of the possibilities of welded 
construction. 


These were: 
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Fig. 2a—The graphical recording device 
which shows how consistently the welder 
has performed in laying on a_ bead 


(a) Line welds to be of the full-strength variety made in posi- 
tion without the need for straps or other reinforcement, and 
stress relieved in place for pipe sizes 2% in. and larger. 

(b) Valves to have welding ends. 

(c) Manifolds to be fabricated from pipe with branch outlets 
reinforced where required in accordance with Boiler Code 
rules and stress relieved, preferably in a furnace. 

(d) Weld splatter inside the pipe to be avoided through the use 
of backing rings in pipes 2% in. and larger where butt 
welds were employed, and through the use of socket or 
sleeve welds in pipes 2 in. and smaller. 

(e) Welding to be done by duly qualified welders. 

(f{) All welded lines to be given a hydrostatic and hammer test 
after erection. 


The attainment of the objectives enumerated above re- 
quired working out numerous novel details of construc- 
tion, and the development of some new equipment for 
carrying out the work. ‘The plans as laid for the first 
section of the rebuilding project worked out most satis- 
factorily. The first section comprised two 30,000 kw 
turbo generators and two boilers with auxiliaries. Each 
boiler is capable of supplying the steam requirements 
of one main turbine and a 2000 kw house service unit 
along with an emergency steam driven boiler-feed pump. 
The initial 30,000 kw unit has been in service since Nov. 
1, 1934, without experiencing trouble of any kind with 
the welded lines. As might be expected, work on the first 
unit has stimulated thought toward further improve- 
ment in design and certain changes in minor details are 
contemplated for succeeding units. 
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Welding Methods and Quality Control 


Fusion welding of pipe joints in Detroit Edison plants 
is carried on by the direct-current, metallic-are process, 
using coated electrodes and thoroughly chipping and 
cleaning each bead before applying the next. Since little 
difficulty has been experienced in making sound line 
welds in position, no particular effort is directed toward 
assembling super-long or unwieldy sections on the floor 
where the work can be rolled. For manifolds having side 
outlets, however, the obvious advantages of carrying out 
such work under shop conditions dictates the use of roll 
welding. Due to the predominance of the personal equa- 
tion in welding, precautions are taken to avoid fatigue 
of the welder in carrying on Class 1 work. In this con- 
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Fig. 2b—Typical chart made by the device shown in Fig. 2a. 
welding the graph swings outside predetermined limits, that por- 
tion of the work is subject to suspicion and is due for examination 


nection it has been found advisable to have all chipping 
and cleaning done by a helper, principally on account of 
the arm strain produced in using a pneumatic chisel. 

All welders engaged on high pressure power piping are 
experienced Construction Bureau employees who have 
passed the Company’s qualification test for Class 1 
welding. The initial qualification tests resemble, in gen- 
eral, those specified in the Proposed American Standard 
Code for Pressure Piping,? the principal difference be- 
ing a larger number of test coupons and somewhat more 
rigorous requirements with respect to the tensile strength 
and elongation. Where a welder is continuously engaged 
on this class of work, and with satisfactory results, it is 
not considered necessary to requalify him oftener than 
once a year. The expense of conducting a qualification 
test is a substantial item, involving considerable material 
and welding time as well as the cost of preparing test 
coupons and examining them. Periodic requalification 
tests for a welder who has already qualified and been 
engaged on pipe joint welding need not be so extensive 
as the original qualification. 

As pointed out above it is essential that a welder dem- 
onstrate his ability through exacting qualification tests 
before being allowed to work at all on pressure piping 

“See Heatinc, Piping ano Arr ConpitioninG, July and August 1934 


issues, “‘Requirements for Welded Piping Joints”, pp. 298 and 3389 respec- 
tively. 
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joints. These tests give general assurance of ability to 
do the work, but, on account of the human factor in- 
volved in manual welding, do not necessarily prove that 
each weld made is the equal of that done on test. Hence 
some adequate method of quality control was sought, 
either through a non-destructive examination of each 
completed weld if such proved practicable, or through 
some system of supervision which would give a continu- 
ous graphical record of the conditions under which weld 
metal was deposited. X-ray and gamma-ray methods were 
considered and discarded on the grounds of being un- 
suited to field work and inapplicable to branch connec- 
tion welds. A magnetic method of examination was ex- 
perimented with and found unreliable in that it failed 
to detect certain serious flaws purposely produced in a 
specimen intended for examination. About this time a 
graphical recording device* came to the attention of the 
Company’s engineers, and after some investigation was 
adopted as offering the greatest promise of a satisfac- 
tory means of controlling weld quality. 

This device is an electrical recording instrument which 
employs a three element vacuum tube to take account of 
the ratio of arcing time to short-circuiting time in the 
process of depositing each globule of weld metal. Since 
this ratio should be essentially constant for a given size 
and type of electrode, the graphical record serves to show 
how consistently the operator has performed in laying 
on each bead. Satisfactory limits for the graphical rec- 
ord produced when using any given electrode are set 
initially through observing the range of chart values ob- 
tained while doing test work which is known to be satis- 
factory. If in actual welding the graph swings outside 
the predetermined limits, that portion of the work is then 
subject to suspicion and due for examination. Any flaws 
in the bead thus become apparent as the work proceeds 
and can be chipped out or otherwise corrected while the 
bead is still exposed without having to wait for an X- 
ray or other examination of the completed weld. Weld- 
ers ordinarily check the record as they finish each bead. 
The fact that the welder works under the constant super- 
vision of a graphical record and cannot hide his mis- 
takes is considered one of the principal advantages of 
the instrument. A photograph of a portable outfit of 
this kind and a typical chart are shown in Figs. 2a 
and 2b. 

Details of Large Joints 


Several years ago The Detroit Edison Company set 
out to obtain a background of experience through weld- 
ing low pressure piping joints around its plants. In ex- 
tending the use of welded joints to large size lines for 
high-pressure high-temperature service the Company’s 
engineers felt that the technique of the art and the skill 
of the welding personnel should be developed to the 
point where a simple butt welded line joint would be 
sufficient in itself without resorting to reinforcing straps 
or backing up flanges. Further, in making a complete 
welded job the engineers desired to use welding-end 
valves involving pipe-to-casting welds in addition to the 
usual pipe-to-pipe welds. This part of the problem was 
rendered more difficult by the fact that it seemed advis- 
able to use some form of low alloy steel rather than plain 
carbon steel for the valve bodies on account of the neces- 


8*Eyolution of the Arcronograph"’, by Bela Ronay, Journal of the Amer- 
ican Society of Naval Engineers, August 1934. 
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sity for tapering down the welding ends to a wall thick- 
ness approaching that of the pipe. 

Before definitely adopting welded joints for the Con- 
nors Creek job it was decided to conduct some experi- 
ments of a laboratory nature on full size joints of the 
kind contemplated as a necessary step in going from 
the low pressure work previously done to the maximum 
conditions of the new project. This experimental work, 
carried out in the summer of 1933, proved that the de- 
sign of joint and the materials used were satisfactory 
for the purpose, and that the Company’s qualified weld- 
ers were equal to doing this class of work. A report of 
this investigation was made in a paper presented at the 
1934 fall meeting of the American Welding Society. 
Both pipe-to-pipe and pipe-to-casting welds were in- 
cluded in the investigation which covered physical prop- 
erties at room temperature, short time tensile proper- 
ties at 850 F, rate of creep at 850 F for four loadings 
ranging from 7,000 to 15,000 Ib per sq in., and micro- 
structure of the metal at a series of points in the weld 
and in the parent metal, both casting and pipe, adjacent 
to it. A check was made also to verify the absence of air 
hardening, temper embrittlement, and excessive porosity 
in the weld metal. 

In the welding of thick walled pipe by the coated- 
electrode metallic-are process, experience has indicated 
the advantage of laying in a relatively large number of 
thin layers rather than attempting to fill up the vee with 
fewer thick layers. Some difference in technique is re- 
quired for position welding where the pipe axis is ver- 
tical rather than horizontal. For instance, with horizontal 
pipes having a 1% to 34 in. wall, some six to twelve lay- 
ers are desirable with the beads laid to and fro across 
the vee to form each layer. With a vertical pipe of cor- 
responding wall the same number of layers would be 
used, but in this case there might be fifteen to twenty 
individual beads laid in the vee as separate rings. The 
use of a multiplicity of layers aids in securing a sound 
weld both by minimizing the tendency for porosity and 
by a refining of the grain structure afforded by the heat 
of each successive layer. 


*"An Examination of Welds Made Under Field Conditions for High 
Pressure, High-Temperature Steam Station Piping”, by A. E. White, D. H. 
Corey and C. L. Clark, Journal of the American Welding Society, Sep 
tember, 1934. 
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Fig. 3a—The type of ready- 
made backing ring used 


Fig. 3b—Welding vee and 
backing ring for 6 in. pipe 
Fig. 3c—Welding vee and 
backing ring for 10 in. pipe 
* 
Backing Rings and Shape of Bevel 


The necessity for holding pipe ends in alignment at 
the beginning of the welding operation coupled with the 
desirability of avoiding weld splatter inside the pipe and 
at the same time obtaining full penetration to the bot- 
tom of the vee all pointed toward the use of backing 
rings in medium and large size pipes. While it was felt 
that the presence of backing rings would not appreci- 
ably restrict flow in pipes of 2% in. nominal size and 
larger, such devices assume rather serious proportions 
for sizes 2 in. and smaller. Hence, for these small pipes, 
it was decided that the aims enumerated above could 
be realized to better advantage by substituting fillet welds 
in conjunction with sockets or external sleeves. The in- 
ternal type of backing ring adopted is shown in Figs. 3a, 
b, and c, while the sockets and sleeves will be discussed 
later. 

The backing rings shown are a ready-made variety in 
the form of a split band, somewhat tapered at the edges, 
and having a central ridge which helps in aligning the 
pipe ends and gives a nucleus for fusing in with the first 
bead. A home-made variety of backing ring was tried 
also, but found somewhat inferior for high pressure 
joints. This type was a split ring which was rolled up 
out of flat strip without joining the ends together before 
inserting in the pipe. The disadvantages of the home- 
made ring are that it requires more tack welding to locate 
it in the pipe and the central ridge is missing. The 
added time required in the field with home-made rings 
is deemed to more than offset the extra cost of ready- 
made rings. 

With pipe walls up to % in. thick the conventional 45 
deg bevelled end shown in Fig. 3b was used. In the case 
of heavier walled pipes, however, it was felt that the 
double 45 deg bevel left too much material to be de- 
posited during the welding operation and, after some ex- 
perimentation, it was decided to use the spread U type 
of bevel shown in Fig. 3c for pipe walls over ™% in. 
thick. The details shown in these sketches are typical 
of what was adopted for one size pipe in each thickness 
class. Standard sheets showing similar details were 
drawn up to cover the whole range of pipe sizes involved. 

Where welding end valves were used in sizes 2% 
in. and larger, it was necessary to taper down the wall 
thickness of the valve on the outside adjacent to the 
weld as shown in Fig. 1. In this way it was possible to 
have the thickness of the welding end approach that of 
the pipe, and at the same time have the bore of pipe 
and valve coincide. 

[Mr. Crocker’s next article will consider the stress relieving 
of welds, installation of flow nozzles in an all-welded piping sys- 
tem to prevent distortion and the details of the welded joints in 
the smaller high pressure piping in this project, including welded 
sleeve couplings, socket fittings, and the attachment of small 


pipes to large pipes or castings.—T HE Epitor. } 











CHOOSING the right 


By A. Warren Canney* 


AIR CONDITIONING SYSTEM 


EAR in mind that this series’ is confined to the 

practical business of applying air conditioning for 

the welfare of building occupants; that a pre- 
determined standard of atmospheric conditions is sub- 
stantially universally applicable (with the exception of 
different variations for local acclimatization factors) ; 
that comparative cost has no direct bearing on area or 
cube served ; and that we are primarily concerned with 
establishing a reference for those who have, or will 
have, the responsibility of acquiring a successful air con- 
ditioning system for a particular building. 


Choice of an Air Conditioning Method 


The choice of two or more ways of accomplishing or 
procuring something in exchange for money is usually 
contingent on the comparative total costs for ownership, 
which include planning costs, initial expenditures, charge- 
able operating costs, depreciation, obsolescence, taxes, 
insurance, direct and indirect savings accrued, direct 
and indirect profits acquired, interest money chargeable, 
and intangibles. 


*Engineer in charge of Air Conditioning, Staff of Clyde R. Place, Con- 
sulting Engineers. 

1Two previous articles have been published, in the November and De- 
cember, 1934, issues of H. P. & ; 





This leads to a critical point in our study, which has 
to do with the viewpoint of the buyer. Rarely do astute 
buyers reach a decision without first weighing relative 
merit. Invert this thought—that is to say, assume two 
air conditioning methods have identical merits as to 
atmospheric results. While this is not always the case, 
it is perfectly and readily possible. But it is next to 
impossible to set up two air conditioning METHODS 
for price comparison with all other things equal. You 
can’t compare two new golf balls merely by looking at 
them. 

Each air conditioning method has its advantages and 
disadvantages. Price and method sometimes live very 
unhappily together. From an owner’s standpoint, there 
is no such thing as the perfect air conditioning system, 
for equipment space is required in his building some- 
where. Architecture, attendance, servicing—something 
has to be modified (outside of the money item) to own 
air conditioning. 

In addition to assuming that identical atmospheric 
results will be had, assume that two different methods 
—not merely considered but competently studied—both 
show what amounts to identical ownership costs. You 
own a department store, let us say, and your engineer 
assures you that either method will be equally satisfac- 
tory; he concludes for one reason or another that the 
system involving an alteration in the appearance of the 
ceiling is the system you should have. Let us say he 
had plastered-in ceiling units in mind. 

He, as the consultant, has reasoned out this recom- 
mendation to the best of his ability. He figures (based 
on your confidential business information) the value of 
the sacrifice necessary in basement store space for a 
central plant and decides that, although an even break 
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was indicated, that the revenues which might be lost 
might possibly be financially injurious in the long run, 
because he knew you were pushing the basement depart- 
ment through expensive advertising. 

Your department store is the finest in town—not alone 
your conviction, but by being the most profitable in the 
locality—and it is definitely the most modern. In fact, 
you built it but a few years ago and not to have air 
conditioned it then was (you have many times thought ) 
a sad oversight. 

The next morning you telephone your engineer first 
thing, because when you went home last night you began 
dreaming of the fine business and store you had in- 
stituted. You gave the engineer your decision. It was 
simple. You wouldn’t have that main floor altered in its 
appearance if the equipment were a Christmas present. 
The architect had hit the right note, your every cent of 
capital plus heavy borrowing had put up a store the 
appearance of which had much to do with public favor, 
and good trade. No sir, you'd not alter that ground 
floor one iota. You wouldn't put anything there, no 
matter how cleverly disguised, at half the price. The 
public liked it as it is, and you knew the subtleties of 
your business. 

And now you have the story of how, in essence, air 
conditioning buying decisions often are made. 

The well founded reason to be remembered for this 
is that a choice of air conditioning method exerts a pro- 
found influence on appearance and even building design 
itself, and therefore, interior architecture. This is more 
so with air conditioning than with any other mechanical 
building service. 


Fundamentals Involved in a Choice 


An explanation of the fundamentals involved in a 
choice will be more helpful than cut and dried (not 
always cut and tried) assertions, which usually undergo 
sad misapplications somewhere along the line: 

The designer must be sure that the methods compared 
will fulfill the atmospheric standards set, both with equal 
comfort and health satisfaction. If not, he must bal- 
ance “result satisfaction’ against cost (see the two 
previous articles of this series). 

A searching cost analysis based on experience is then 
required. The factor of desirability of method will then 
win the toss-up whether ownership costs are the same or 
not. 

But the acquirement of air conditioning is not properly 
(nor in practice) so abrupt a process. It is a matter of 
evolution, of study, of considerable interchange of in- 
formation between owner and engineer. 

One experience of the author will serve to show how 
the tables can be turned. On one job a portion of a 
structure had been built with the result, as in most pre- 
existing buildings, the air conditioning had to be designed 
around the structure instead of the two co-ordinated, as 
planning new building permits. There was no choice in 
the matter—a certain projection from the ceiling was 
necessary to introduce air into the room, and that’s all 
there was to it. 

A flush ceiling was impossible, and the peculiarities 
of the space precluded air supply any other way, as the 
owner well knew. Well, the owner was furious, out- 
raged, to think his beautiful ceiling would be ruined. 
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He had not known what air conditioning would involve, 
had given it no thought. 

The upshot was that the treatment was so harmonized 
in contour, despite its bulk, that it is never noticed, but 
considered (if considered at all) deliberate architectural 
treatment. The author proved this by checking up with 
dozens of visitors. 

Thus, varied circumstances make, in a sense a veri- 
table football out of the question of method comparison 
for universal application. 

The question, “Which will be the cheaper for my 
premises, a central station or a unit system?” as a basis 
for a decision for universal application is an absurdity. 
Moreover, this classification needs to be clarified, which 
later paragraphs will do. 

For simple conditions on a straight engineering basis, 
there isn’t considerable difference in initial cost for cen- 
tral station or units between 25 to 75 tons. But who 
buys mechanical equipment with an eye solely to initial 
cost? Only foolish people. 


The Process of Air Conditioning 


Before proceeding to the differences between the two 
extremes as represented by “units” and “central station” 
systems, it seems advisable to explain more fully the 
essential air conditioning processes and functions de- 
sired—irrespective of method. 

Referring to Fig. 1, air conditioning comprises essen- 
tially a series of heat transfer processes involving room 
air heat content, outdoor air heat content, the heat gains 
or losses in or to the system itself and the heat content 
(in summer) of the ultimate heat-receiver. The differ- 
ence in the heat level of the latter, usually “city water” 
(and quite often the outdoor air itself) establishes the 
effective summer heat absorption capacity of the system 
for given installation requirements, usually effected by 
mechanical refrigeration. 

Due to the fact that this heat supply or absorption 
process begins with the occupants themselves, a balance 
is required between ordinary (sensible) heat liberation 
and skin surface moisture emission which tends to in- 
crease the vapor content (latent heat) and therefore the 
relative humidity in the air conditioned rooms. Hence, 
for an air conditioning process to become worthy of the 
title “system,” the process must counteract the emission 
to or losses from the rooms due to both the sensible heat 
and that which is contained in the evaporated moisture, 
this latter being water in vapor form mixed mechanically 
with the other constituents of the atmosphere (oxygen 
and nitrogen), which latter we will simply label and 
refer to as “the gas” because neither condenses within 
the temperature ranges involved. On the other hand, the 
vapor is condensable as the vital process of air condi- 
tioning. Balancing these two forms of heat is the essen- 
tial purpose of an air conditioning system. 

The infiltration of air from outside, or the loss of 
air from the premises conditioned, may mean an in- 
crease in the vapor and a simultaneous decrease in the 
heat of the gas. Both forms of heat are not always lost 
or gained to the room air at the same time. We want 
these heat exchanges and transfers to take place from 
or to the room air, the vapor added or removed as re- 
quired, and the heat in the gas added or removed as 
required to maintain a pre-set temperature as indicated 
by the dry bulb temperature and the vapor content as 
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specified by the humidity relative to that same dry bulb 
temperature. 

Now, to do these things, we must “operate” on the 
air, so to speak, and if we are to classify methods, we 
might well start here, for at this point certain flexibilities 
obtain that make equipment differ. 

Thermally, a water spray is the only year ‘round 
method for producing relative humidity control, in- 
directly or directly, and temperature control simultane- 
ously. This is supplemented by volume control and air 
heaters, as the remaining essentials for year ‘round con- 
trol for independently counter-balancing varying heat 
and vapor content changes. Specifying any two of tem- 
perature, relative humidity, dewpoint (absolute humid- 
ity) or wet bulb establishes the datum for both forms of 
heat levels. 

The great transition in air conditioning practice on a 
merchandising scale came when tubes with extended sur- 
face fins similar to and not infrequently identical to that 
used for steam-to-air heaters were used for the simul- 
taneous removal of gas heat and vapor content. These 
metallic surfaces however are not seasonally nor func- 
tionally universal, as they require, in addition to the win- 
ter heaters and volume control, some means of humidifi- 
cation, best effected with a spray. Street main pressure 
is sufficient to do this with an almost negligible water 
quantity. 

This system therefore enables the elimination of a 
pump and water piping, as sketched in Fig. 2. 

There is really no limit to the size of an air condition- 
ing plant possible with metallic surfaces, and there is 
ordinarily but little difference in space requirements. 
Thus, the rudiments of the standard product unit air 
conditioner is readily transformed for central station 
work by using standard elements for job assembly, such 
as fans, filters and so forth. 

On some installations the standard product type of 
unit doesn’t stand a chance. Space and appearance in 
the quarters conditioned are simply at too high a pre- 
mium. No engineering problem at all. But this works 
both ways. The central station or small water spray job 
hasn't a remote possibility of application under many 
conditions. 

In the diagrams, compare, for rough study, Figs 3a 
and 9a, then Fig. 3b with Fig. 4b. Note the difference 
in auxiliary water and power services. 

Figs. 4 to 8 show a transition which is actually his- 
torical. Metallic surface for air heat absorption in cen- 
tral systems came long before the unit air conditioner, 
although the latter has prompted the manufacturers of 
extended surface to conquer bigger fields. 

The one big point to be obtained from the above is 
that there is but one major difference between central 
station and unit air conditioning methods, and this differ- 
ence is not a matter of heat-transfer method but use or 
non-use of duct work. Whether central station or 
unit, there is one thermal difference which may or may 
not be a major difference, and that is that with a year 
‘round water - spray - humidifier - dehumidifier - cooler, 
temperature and relative humidity can be independently 
controlled, whereas with extended surface the propor- 
tion of gas heat to vapor removal is both limited and 
variable after the installation is made. These units are 


therefore selected to give the maximum proportion of 
vapor to sensible gas heat removal under given con- 
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ditions and are mostly applied with thermostatic room 
dry bulb temperature control only, for summer work. 

Proper design, however, permits keeping the relative 
humidity within desirable limits. The limited ability or 
inability to produce relative humidity control simultane- 
ously with temperature control; its incapability of utiliz- 
ing outdoor air for spring and fall relative humidity 
control ; plus the necessity of a supplementary humidifier 
for winter constitutes the three basic differences between 
metallic surface and sprays in the main, although the 
appellation of central station is legitimately applicable to 
metallic extended surface cooling when using distribut- 
ing duct work, standard products.or not, as these be- 
come in fact—despite diminutive size—central station 
systems, and run in capacity between three and fifty 
tons. Under these conditions no thermal distinction 
essentially applies and the upper limit of tonnage is 
technically unlimited. 

This provides two simple basic classifications for fur- 
ther study, applicable to all air conditioning practice, 
namely: (1) central station: as indicated by the use 
or non-use of distributing duct work, or units (without 
duct work) and, (2) the major thermal element used 
for processing the air thermally as: sprays alone or 
metallic surfaces. 

One other point deserves mention here: The em- 
phasis on summer conditioning even for commercial 
applications is greatly unbalanced and overly empha- 
sized at this time. Few people have been in a place 
which has a reasonably accurately controlled temperature 
and relative humidity in winter, with just a barely detect- 
able amount of uniformly diffused air movement with 
the supply air containing an adequate amount of out- 
door makeup. The sensational difference as opposed to 
the usual indoor atmosphere in winter is astonishingly 
delightful. Equal emphasis should therefore be put on 
winter air conditioning. 

Later, we will set forth fundamental technical prin- 
ciples which influence the choice of air conditioning 
method, with special reference to central station systems. 





“Certified” Air Conditioning 
66 ERTIFIED” air conditioning is featured in an 

C advertisement to appear in the February issue 
of the Chicago classified telephone book which reads as 
follows: 

“To safeguard the health and safety of the public, 
standards for comfort air conditioning have been devel- 
oped. These standards are the result of a study by a 
committee composed of representatives from: 

Consulting Engineers Division of the Western 
Society of Engineers. 

Chicago Master Steam Fitters’ Association. 

Ventilating & Air Conditioning Contractors’ 
Association of Chicago. 

“These standards define what complete air condition- 
ing means, and outline reasonable minimum require- 
ments for temperature, air motion, moisture control and 
dust removal. 

“They define the principal legal requirements and 
safety provisions. 

“All proposed air conditioning installations shall com- 
ply substantially with these standards in order to be 
certified.” 











For Better Plant Operation— 


METER YOUR PIPING SERVICES 


HE value of metering industrial piping services is 
so well established that little need be said here as 
to the usefulness of meters. This is particularly 
true in a plant as diversified as the Anheuser-Busch 
brewery, where many departments make common use of 
steam, refrigeration, hot and cold water, etc. The proper 
allocation of costs can only be done if the quantities of 
each are accurately metered. In addition, by the use of 
meters, the daily operation of departments can be an- 
alyzed to find ways and means to check or reduce op- 
erating costs. 
It was therefore only natural that a complete system 
of meters was installed when extensive alterations were 
recently made at this plant. 


Metering Ammonia to Three Departments 


There are three departments using ammonia refrigera- 
tion—the ice plant, the cereal beverage department, and 
the yeast department. The liquid ammonia to each is 
metered. As a check, the total ammonia to the header 
from which these departments are supplied is metered. 
All the meters are of the integrating and recording type, 
except the total ammonia meter which has in addition a 
15 in. indicating dial. The ammonia meters, together 
with steam and water meters, are mounted on a steel 
panel behind which the meter bodies are located. 

Our previous experience has shown that metering am- 
monia has some peculiarities which preclude the possi- 
bility of going about the installation of meters in any 
haphazard manner. 

First to be given consideration were the metering ele- 
ments. Due to the fact that liquid ammonia will flash 
into gas if there is a reduction in pressure over the 
liquid, a meter was selected which operates on a very 
low differential, not over 4 in. of mercury. However, 
no matter how small the differential the liquid ammonia 
must be sub-cooled about 10 F. The small differential 
reduces the sub-cooling to a minimum. 

Liquid ammonia trapped in the suction line accumu- 
lators is used to sub-cool the ammonia liquid to be 
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metered. The accumulators, being at a higher eleva- 
tion, drain continuously into the cooler. 
equipped with temperature and pressure recorders to 
provide a record of how much the ammonia is sub- 
cooled. 

The load at this plant varies considerably over a 
rather wide range in a comparatively short time, due 


The cooler is 


to the necessity of quickly cooling great volumes of beer 
and water and because of the intermittent operation of 
automatic controls. Such fluctuations make it necessary 
to have a meter that integrates continuously rather than 
intermittently. 

Despite the low differential, the total meter might flash 
a small amount of ammonia into gas due to the rapid 
and wide fluctuations. For this reason the total meter 
orifice was placed in a vertical line so that any gas which 
might form could very easily pass off, thereby avoiding 
trapping and consequently the recording of untrue dif- 
ferentials. Suitable check valves are incorporated in 
the meter body to prevent blowing the mercury over 
when there are wide fluctuations or when the meters 
are shut off. 

There will always be some liquid ammonia above the 
oil in the lines from the orifice to the meter, and because 
of the unstable character of liquid ammonia when pres- 
sures vary, suitable means should be available for balanc- 
ing the oil columns over the mercury as the amount of 
liquid ammonia varies from time to time. It is very 
important to use oil having a very low cold test, at least 
20 F. If this precaution is not taken, the increase in 
viscosity of the oil at low temperatures will cause un- 
true metering. 

The oil reservoirs are placed close to the orifice plate 
so that the lines from the orifice plate which contain 
ammonia will be as short as possible. Then if the reser- 
voirs and lines are well insulated, the small amount of 
heat leaking through the insulation will be carried into 
the main line by conduction through the pipe rather than 
pass into the ammonia, causing it to vaporize. 

It is important to have all meter parts of iron or steel 
since copper, brass, and bakelite are attacked by am- 
monia. 





Anheuser-Busch keeps track of the services piped to various 


departments to permit proper allocation of costs and aid 


efficient operation. 


A complete system of metering was 


installed recently for the ammonia and for steam... This 


article describes the ‘why’ and ‘how’, includes practical 


pointers on metering these services 
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The meters record pounds of ammonia, 
while the common unit of refrigeration is the 
so-called ton of refrigeration. Hence, it was 
necessary to prepare curves showing the re- 
frigerating effect of one pound of ammonia at 
various combinations of suction and head 
pressures. This is a simple thermodynamic 
calculation independent of the efficiency of 
the manner in which the liquid is used. 

In the boiler plant there is, in addition to 
the metering, the problem of operating effi- 
ciently. Efficient operation can only be made 
possible by the proper inter-relation of the 
four pressures used in this plant. Essen- 
tially, the plant comprises four high pressure 
boilers, three mixed pressure turbines, one 
of which can operate condensing, a steam 
accumulator, a high pressure feed-water 
heater, and a desuperheater. 

The operation of these units can be deter- 
mined at a glance by reference to a schematic 
flow board having indicating meters to give 
the quantities involved. Each grouping of 
copper bars on the board represents a dif- 
ferent pressure and properly connects each 
piece of the above-mentioned equipment. 

It can be easily seen that after a few min- 
utes study each piece of equipment can be 
so regulated that it is functioning in a manner 
that best fits the requirements of the plant 
for steam and power. Each indicator has a 
recorder and integrator, all being grouped on 
a separate panel. 

While the piping services of many plants 
are not as complicated as those described 
here, the operation of any plant can be more 
accurately controlled when its functioning can 
rela- be seen as a whole rather than as so many 
scattered units. 





Pipe Insulation Pays 


T is not generally realized how great is the loss of 
heat from an uncovered steam pipe or boiler sur- 
face. The table shows the rates of heat loss per 

square foot of pipe surface per degree Fahrenheit dif- 
ference in temperature pipe to air through a range of 
temperatures; also the equivalent rates of heat loss 
through an efficient insulating material, assuming in each 
case an air temperature of 70 F. 

TEMPERATURE OF PIPE 100 «©6200 «©6300 «6400 )=—600 


Loss of heat from bare pipe per 
sq ft per hr per F, diff. of 


800 1,000 


temp. pipe to air, Btu....... 1.95 2.27 2.75 3.37 5.06 7.12 9.61 
Corresponding heat loss with 

Se ND eco ctanweceas 0.40 0.42 0.45 0.48 0.55 0.64 0.75 
Corresponding heat loss with 

1%-in. insulation ........... 0.31 0.33 0.385 0.37 0.43 0.51 0.60 
Corresponding heat loss with 

DE, WEEE ccc s sesaccdes 0.25 0.26 0.23 0.30 0.35 0.41 0.49 


Applying the figures shown to a concrete example, 
we see that the heat loss from 100 sq ft of uncovered 
steam pipe (equivalent to 95 lineal feet of 4-in. O.D. 
pipe) carrying steam at a pressure of 235 lb per sq in. 


in gage (corresponding temperature 400 F°) will amount 
to 111,210 Btu per hr. By the use of an insulating mate- 
rial having an efficiency of 91 per cent under these con- 
ditions, the heat loss can be reduced to a figure of 9,900 
Btu per hr, showing a saving of 101,310 Btu per hr. 
Extending this figure still farther, and assuming that 
the steam is obtained from a coal-fired boiler having an 
efficiency of 70 per cent, working 8 hours a day on 250 
days a year and burning coal having a calorific value of 
11,500 Btu per Ib, we see that the equivalent wastage of 
fuel will amount to 11% tons per year. Further ex- 
amples under similar conditions but with higher initial 
steam temperatures will afford the following results: 


TEMPERATURE OF STEAM, F 600 800 1,000 
Bare pipe loss per hr, Btu............0... 268,180 519,760 932,170 
Insulated pipe loss per hr, Btu............. 18,550 29,930 47,530 
Saving due to insulation per hr, Btu.......249,630 489,830 884,640 
Coal equivalent, tons per annum.......... 27.75 54.5 98.25 


Thus it will be seen that the initial outlay on the insu- 
lation can be recovered on the saving of fuel within a few 
months of operation of the plant. 


From a paper by Cyril S. Woodward read before the Ceramic Society, 
London, England, and published in the Journal of the Institution of Heat- 
ing and Ventilating Engineers. 











HIS discussion of the air distribution in theaters 

is based on a recently completed survey of the 

mechanical services in 76 motion picture houses in 
the eastern part of the United States. The results of 
this survey and the conclusions based upon them have 
been considered in two previous articles.’ 


Air Distribution in Theaters and Auditoriums 


There has been a very general adoption of the so- 
called “plenum” system of theater ventilation, by which 
is meant a system which maintains a slight excess pres- 
sure within the theater proper as related to the outside 
atmospheric pressure. The advocates of such a system 
have overlooked certain important elements thereof, in 
the author's opinion. 

Let us assume that a ventilating or cooling system is 
designed to provide for. each occupant of a theater a 
certain definite quantity of air, say 30 cfm. At great 
expense for equipment and its operation this air is 
washed, filtered, heated in the winter, cooled and de- 
humidified in the summer and forced into and through 
the theater on the “plenum” principle. This air is thus 
treated for the benefit of the occupants of the seats on 
the various floor levels. But in accordance with the 
theory upon which this system is based a considerable 
portion of this expensively treated air is expected to 
(and does) leave the theater through the entrance doors, 
exit doors, and various passages, plus relatively large 
quantities through the proscenium, etc., without any 
benefit whatever to the patrons, unless it be the preven- 
tion of drafts which can be otherwise prevented more 
effectively and cheaply. 

If we are going to provide 30 cfm per person let us 
see to it that the occupants of the seats get 30 cfm, 
or let us state the volume of air per person per minute 
in accordance with the facts, i. ¢. the amount of air 
actually reaching each seat, or approximately the amount 
of air exhausted or returned from the seating area of 
the theater. 

A properly arranged withdrawal of air through floor 
grilles parallel to the sill of each exit door effectively 
prevents any draft from reaching the nearby seats either 
in summer or winter. The air withdrawn from the exit 
door sill grilles will include air which has first served 
its purpose of heat and moisture removal from the 


*Consulting Engineer, New York City. Member of Board of Consulting 
ind Contributing Editors. 

“Consulting Engineer Surveys Theater Heating and Air Conditioning,” 
Heatinc, Pipinc anp Arr ConpitioninGc, December, 1934, pp. 497-500, 
nd “Theater Air Conditioning,””’ Heatinc, Piping anp Air ConpDITIONING, 
January, 1935, pp. 14-16. 





et Conditioned Air to the Occupant! 


Why spend money to condition the air for a theater unless that 
air gets to the occupant for whose benefit it has been treated?, asks 
D. D. Kimball* the author of this article .... . 
survey of 76 motion picture houses, he discusses here air 
distribution, location of inlets and outlets, spring and fall operation, 


equipment accessibility, and amount of cooling required in a theater. 


Based on his 





people occupying adjacent seats and any outside air 
leaking in through the door. Air forced into the lobbies 
by a separate fan may be return air from the theater, 
reheated during the winter. This, with the air ex- 
hausted through the toilets and projection room, will 
not total more than the amount of make-up, or outside, 
air which should be used at any time and for which the 
plant should be designed. 

A plant thus designed will prevent infiltration drafts 
and will efficiently serve the theater patrons for whose 
benefit it is presumably designed. 
tioned air will not be forced out of the theater without 
having come within speaking distance of those in the 
seats. 

Today we think of air conditioning as involving three 
essential elements—temperature, humidity and air move 
ment. But the point for which these essentials are 
provided is the point at which the theater patron sits. 
Thus if the air intended for the patron is otherwise 
dissipated the patron suffers. And this loss of air, oft- 
times aggravated by bad distribution of return air out- 
lets, is just what so frequently causes local centers of 
high temperatures and “dead” or still air. 

Temperature differences of as much as 8 F on a 
single floor level in a cooled theater are not unknown 
and this temperature difference does not measure the 
full extent of the difference in comfort because the lack 
of air movement in the high temperature zones actually 
makes the discomfort of those seated there greater than 
that indicated by the temperature reading. 

Real Distribution: The air moved by the ventilating 
system passes through the theater more or less directly 
from the points of inlet to the points of outlet. The 
velocity of the incoming current of air will more or less 
alter this line of passage but this velocity effect is 
very small about the points of air exit. As the enter- 
ing air can not be directed towards each seat in the 
theater, and can not be given just the right velocity to 
reach each seat, there remains but one way of conducting 
the air to all portions of the seating areas. This assumes 
also that the exhaust effect (or pull) is reasonably uni- 
form throughout the entire exhaust side of the system. 

Assurance of this result may be had in the correct 
design of the system by proportioning the volume of air 
supply and return air for the separate sections of the 
theater, as indicated in Fig. 1, and so locating air inlets 
and outlets that the amount of air moved through each 
section will be in proportion to the number of seats 
located therein, the return (or exhaust) outlets espe- 
cially to be generally and uniformly distributed in the 


Expensively condi- 
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floor of each section according to the number of seats. 

A small surplus of air supply in the ceiling of section 
A, with a corresponding reduction in sections B and C, 
is permissible if the return outlets in these sections are 
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Fig. 1—Air supply to and air returned from the 
various sections of the theater should be propor- 
tioned to the number of seats in each section 


correctly proportioned and are generally distributed, 
because the height of the inlets in section A above the 
floor will allow the air admitted there to easily reach 
the nearest return of the outlets in sections B and C. 
In very large theaters the separate control of the tem- 
perature of the incoming air for these three sections is 
desirable. 

A highly theoretical distribution of air might be 
assured were the main ceiling and the ceiling of the 
balcony soffit perforated as air screens, the adjacent 
duct spaces being used as plenum chambers, with the 
entire floors over the exhaust chambers being grilles 
upon which the seats were placed. Of course this is 
highly impractical, being objectionable architecturally 
and otherwise. The advantages of a certain amount of 
air turbulence by concentrated air supplies, with a high 
velocity of the incoming air, would be lost. Neverthe- 
less, the nearer the practical distribution of air inlets 
and return outlets (and most especially the latter) ap- 
proach this ideal the better are the results. Invariably 
are areas of excessively high temperatures and “dead 
spots” found to be without return (or exhaust) outlets. 

There is one exception to this statement concerning 
high temperature areas—where the air must pass across 
a considerable number of seats, to reach the return air 
outlets, as in a balcony where all return outlets are 
located at the rear (or front) of the balcony, with the 
air supply at the opposite end of the balcony. In this 
case the air temperature increases as the air moves over 
people, often to the discomfort of those about or nearest 
the return air outlets. 

While the most satisfactory air distribution was found 
where the exhaust chambers in Fig. 1 were extended 
under the entire area of the seating sections a very 


fair substitute for the chamber under the entire or- 
chestra floor is found in the use of return air tunnels, 
if a sufficient number of ample cross-sectional area are 
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carried the entire length of the orchestra floor, prefer- 
ably in the center of the space between the aisles rather 
than under the aisles, so that four to five rows of mush- 
rooms can be installed across the width of the tunnel 
(1. e., under each row of seats). For a uniform move- 
ment of air through all of these mushrooms the velocity 
(or minus pressure) in these return air tunnels must 
be very low. 

An exhaust chamber under the orchestra floor should 
not be used for other purposes and should be a tight 
chamber. 

In the balcony, generally-distributed riser grilles 
under or back of the seats seem preferable to mushrooms 
because they offer less difficulty in sweeping the floor, 
are less apt to become dislocated and less dirt is accum- 
ulated therein. Perforated hollow chair legs with metal 
sleeves connecting to the exhaust chamber are very 
satisfactory as return air exit openings. 

Air supply openings and return air outlets in propor- 
tion to the maximum number of people allowed to 
occupy the “standee” space at the rear of the orchestra 
floor should be provided directly within this area. A 
great many complaints are made concerning the ventila- 
tion of this space. It is to be remembered that the 
occupancy here may be very dense and, sometimes, for 
a lengthy period. 

Spring and Fall Operation: There are periods dur- 
ing the spring and fall when neither heating or cooling 
is required although a 100 per cent supply of air is 
needed. Therefore the outside fresh air intake opening 
and connecting ducts should be of a capacity sufficient 
to supply the full volume of air needed in the theater 
for proper ventilation withouf resorting to the use of 
unconditioned return air. 

In one instance, in a large theater having balcony 
and gallery fully occupied on a very warm day, the 
dampers at the outside air intake opening were found 
tightly closed. The operating engineer explained this 
was necessary to prevent the overloading of his refrig- 
erating machine, and this seemed very probable. In 
spite of the crowded house the conditions seemed very 
good and no odor was noticeable. But in some other 
cases, with a very restricted outside air supply, the 
conditions were not so good. 

Accessibility of Equipment: Accessibility of equip- 
ment is very desirable. Fan rooms so located as to 
involve excessive time and labor to be reached are ne- 
glected, and crowded, inaccessible apparatus is not 
properly maintained and often is not properly operated. 

Amount of Cooling: The cooling of a theater fre- 
quently is excessive. There are still managers who 
want 72 F inside when it is 95 F outside. The simple 
rules generally recommended as a guide to the desirable 
inside temperature seemed complicated to some of the 
managers. The suggestion was then offered that the 
theater temperature be kept at a point half-way between 
72 F and the outside temperature, but with never less 
than 7 F of cooling, except that the inside temperature 
should at no time be less than 72 F during the summer. 
But here again the volume of air supply and its distribu- 
tion enters in, for in those theaters having a small air 
supply and poor air distribution and air movement, a 
greater degree of cooling is required. The relative 
humidity may be governed according to the inside 
temperature. 











HE sun plays an exceedingly important part in 

the heat-conscious lives of people. Heat from the 

sun does not directly heat air to any significant 
extent, but any object which sunlight sees absorbs heat 
and may transfer this heat to the air which passes 
around the object. Sun heat is almost as potent in win- 
ter as in summer, and can cause over-heating of rooms 
even on exceedingly cold days. 

Exact evaluation of the heat receipt from the sun is 
difficult, but it is in the neighborhood of 200 Btu per 
hr per sq ft of dark colored surface, provided that this 
surface is at right angles to the rays. Sunlight passing 





By Samuel R. Lewis* 





through glass may impinge eventually on surfaces inside 
a room of very much more area than that of the glass 
itself. Since the sun-exposed area inside a room is con- 
stantly being changed, the heat transferred by it to the 
air is exceedingly difficult to measure, but it safely may 
be assumed that sunshine through glass will deliver as 
much as 200 Btu per sq ft of glass opening provided that 
the sunlight strikes the glass at somewhere near a right 
angle. This value must be modified, of course, by the 
amount of light-absorbing smoke or haze in the air out- 
side, since when the direct bright sunlight is interrupted 
by anything which causes shade, the sunlight heat 
absorption practically ceases. 

I know of no way to take credit for the winter time 
sunlight heat, by reducing the size of the heating appa- 
ratus. On the contrary, the design of the pipes and 
ducts must be such that when the sun does shine the 
amount of heat delivered to the sunny side may be re- 
duced without reducing the amount of heat going to the 
other sides of the building. This volume of heat, how- 
ever, must be available very quickly for service when the 
sun passes under a cloud. 

Zone temperature control of heating systems achieves 
remarkable economies largely by allowing the sun to do 
a share in the heating. The zone control system simply 
keeps heat out of the sunny rooms and thus prevents 


*Consulting Engineer, Chicago, Ill. Member of Board of Consulting 


and Contributing Editors. 


Construct and Equip the Building 


for Economy in Heating 


and Air Conditioning 


the opening of windows, which otherwise would be 
necessary to get rid of the surplus heat. The savings 
thus are not in first cost but in operating cost. 

When it comes to designing refrigeration plants for 
cooling rooms, there is a real necessity for evaluating the 
sunshine heat. 
able to care for the normal air-to-air heat input and in 
addition must have enough standby capacity to balance 
the sun heat. 

Sun heat through walls is of comparatively small im- 
portance, because the wall does not receive the light ex- 
cept at a sharp angle and then only during the brightest 
sunshine hours of any day. If the wall is of any real 
use as a barrier to heat transfer, the surface will be rid 
of the sunlight before the heat from the latter will have 
had time to travel through the wall. As soon as the 
wall “moves out” of the direct sunlight the heat in the 
wall leaves the wall most rapidly from its warmer side, 
the side which has just been heated, and thus the sun 
heat temperature increase may not be noticeable in the 
space enclosed by the wall. 


In this case the cooling system must be 


The effect of sun heat on roofs is different from that 
on walls. The roof receives the sunshine at right angles 
during the brightest sunshine hours and the roof cannot 
“move out” of the bright light as a_ wall does. A very 
large part of the sun heat thus enters the roof and mani- 
fests itself within the building. 

These observations indicate that walls and 
which are thick, and which therefore may be resistant 
to heat transfer or are well-insulated, are the kind which 
ought to be encouraged for summer air conditioning as 
well as for winter air conditioning. 


roofs 


Double glass reduces materially the air-to-air heat 
transfer and permits carrying higher humidities in win- 
ter; if the sunlight can shine through it, however, double 
glass does not materially reduce radiant heat transmis- 
sion. 

A window shade or venetian blind on the inner side 
of a window may prevent the sunlight from seeing the 
floor or other surfaces which otherwise it might make 
very warm, but the shades themselves become heated and 
they transfer this heat to the air in the room. Interior 
sunshades can do a great deal of heat transfer work 
because their area is seen by the sun for almost as long 
It is not considered 
wise, therefore, to reduce the designed size of the cooling 


a period as the glass itself is seen. 
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apparatus for any room on the promise that inside 
shades will be provided or operated. 

It has been found by research at the University of 
Illinois that awnings of the projecting type outside of 
windows reduce the refrigeration demand for equal cool- 
ing while the sun shines to about 80 per cent of what 











Much can be done to promote the success 
and economy of a winter or summer air 
conditioning system in the design and 
equipping of the building itself. For example, 
consumption of coal per unit of heating area 
in buildings (as proved during the war-time 
fuel administration) was no greater in the 
chilly North than in the balmy South, for 
the tendency is to construct buildings in 
the North which are more resistant to heat 
transfer than those in the South. With 
year ‘round air conditioning growing in 
importance, any economies which can be 


con- 


more suitable building 


secured by 
struction become all the more attractive. 
The author suggests in this brief summary 
what may be done to promote heating and 
cooling economy through providing certain 
features in the construction of the build- 


ing. Heat from the sun is one of the im- 


portant considerations, as is infiltration. 





it would have been had the bright sunshine not been 
shut out. The place to reap the reward for awnings 
then is in operation rather than by reducing designed 
capacity. 

If there is a neighboring building which keeps the 
bright sunshine from impinging on the windows, no 
direct sunlight heat need be considered. However there 
is always doubt whether the adjacent building will 
remain to act as a shade-producer, and if a refrigerating 
plant is installed without capacity to compensate for sun- 
shine the plant may be too small to give the expected 
results after the shade-producer is removed. It appears, 
therefore, a wise practice to provide cooling capacity 
in the original design for the sunlight heat which may 
be received on the east, or south, or west walls and glass, 


February, 1935 


whichever side has the greatest exposure at the time 
when the sun heat is the greatest. 

The design capacity of the cooling system might be 
based on whichever of these is the greatest, disregarding 
the heat from the other two orientations and disregard- 
ing shade from awnings or from other buildings. Then 
if shade is available, or if awnings are provided and are 
maintained and operated, a substantial saving in operat- 
ing cost can be realized. 


Infiltration a Factor 


When heating and humidifying or when cooling and 
dehumidifying, it is necessary to provide conditioning 
for the air which leaks past the barriers and for the air 
which is provided to dilute odors and other things which 
may defile the air of enclosures. 

In winter the uncontrollable infiltration of air from 
outside may amount to a considerable volume. Tests 
by the University of Wisconsin indicate that all the air 
forced into a school room, up to as much as six changes 
of the room contents per hour, will leak out of that room 
while the vent flues are closed tightly, without any sub- 
stantial increase in the air pressure maintained in the 
room. Savings in fuel due to the application of metal 
weatherstrips on leaky windows in winter thus may be a 
very real saving. 

In summer there is evidence that uncontrollable infil- 
tration becomes very much less than in winter, due prob- 
ably to the reduced difference in temperature between 
indoors and outdoors. (In winter 70 F to 80 F; in 
summer 10 F to 15 F.) It is the author’s experience 
that ventilating systems which provide acceptable dilu- 
tion of odors in winter, when equipped with refrigera- 
tion and when operated in other particulars just as in 
winter, are far from acceptable in summer, as odors 
almost invariably are complained about. Comfort cool- 
ing systems require a definite air movement for diffu- 
sion purposes, and the volume of the air moved, generally, 
should be made up of not less than 14 new air, in order 
to dilute odors. 

It is possible that some day an apparatus which 
will remove odors from air may be discovered. Ozone 
helps, but ozone has not met with general acceptance 
for the purpose. The Harvard University School of 
Public Health actively is pursuing this scent. 

There is nothing particularly difficult about preparing 
any building for complete air conditioning. There should 
be attention to making the roof a good heat barrier. 
This can be done by providing an attic space’ and by 
insulating the roof so that this space above the top story 
ceiling will not be much warmer or colder than the room 
temperature close to the ceiling. Roofs of a type which 
will reflect sunshine rather than absorb it are very help- 
ful. Covering skylights with whitewash which disap- 
pears by the late autumn days when more light is needed 
has reduced the cost of refrigeration.* 

White enameled brick walls and white tile paving for 
roofs make for cooler buildings in summer than do black 
walls and roofs. 

'By using a vented roof space on an industrial laboratory building heat 
gain through the roof was reduced over one-half and the refrigeratio 
capacity required for summer air conditioning was cut down to economic 
advantage. See Heatinc, Pirinc anp Atk CoNnDITIONING, September, 1932, 
"This is done at the Toledo Museum of Art, for instance, as described 


in an article in the September, 1931, issue of Heatinc, Prpinc anp A 
CONDITIONING, pp. 910-915 




















Fig. 1—Front view of spray booth at 
the Edison General Electric Appliance 
Co. plant showing the baffle plates 
(with holes) that reclaim the greatest 
portion of the sprayed material; that 
which passes through the baffle plates 
with the exhaust air is reclaimed by a 
iwo-stage water spray. The exhaust 
duct is seen at the top 


Enamel Shop Prevents Contamination of 


Air, F ouling of Ducts, Reclaims Enamel 


NLIKE complete air conditioning for comfort 

(which as defined by the American Society of 

Heating and Ventilating Engineers involves the 
simultaneous control of all or at least the first three of 
those factors affecting both the physical and chemical 
conditions of the atmosphere within a structure—tem- 
perature, humidity, air motion, distribution, dust, bac- 
teria, odors, toxic gases, ionization), industrial air con- 
ditioning may not incorrectly be thought of as the proper 
treatment of the air to meet the particular requirements 
of the under consideration. Thus, relative 
humidity is an important factor in the manufacturing 
and processing of certain hygroscopic materials,—for 
example, textiles. Because the normal relative humidity 
in textile factories is nearly always lower than that 
desired, air conditioning in this industry may be thought 
of as humidification. On the other hand, many indus- 
tries require a definite and unvaried humidity so that 
at times the amount of moisture in the atmosphere must 
be increased and at other times decreased—air condition- 
ing in such plants involves dehumidification as well as 
humidification. In the broad sense, air conditioning in 
certain plants means dust control, where this is the only 
“atmospheric problem.” 

Air conditioning in industry leads to many advantages. 
Frequently it is essential to carrying on tle particular 
process at all. In others it means a better product manu- 
factured more economically than would otherwise be 
possible. It may increase the efficiency of employees, 
save material and time, prevent shut-downs, cut oper- 
iting cost. 

In an enamel shop the atmospheric or air conditioning 
problem is to prevent contamination of the air, with 


process 





Photos courtesy Binks Manufacturing Company, Chicago. 


reclamation of the enamel sprayed an additional divi- 
dend to be credited to the air handling and treating 
equipment. A system which accomplishes these objec- 
tives was recently installed at the plant of the Edison 
General Electric Appliance Company, Chicago. The 
installation involves ten-spray booths (four single and 
three double conveyor booths) in which the product is 
sprayed with enamel, sixteen dusting tables where the 
rimming operations are performed, and the associated 
exhaust duct system, fan, etc. 

Fig. 1 is a close-up of one of the spray booths. Air 
is pulled into the booth and through the perforated dis- 
tributing plates at the back of the working section of 
the booth, the purpose of the distributing plates being to 
provide a uniform draft of air over the entire working 
section of the booth. The fume-laden air is then carried 
downward where it is washed by a bank of low pressure 
nozzles of non-clogging design, then passes upward 
through a second bank of nozzles, through a set of elimi- 
nator plates to remove the entrained moisture, and then 
into the exhaust duct. A pump recirculates the water 
from a catch basin through the spray nozzles, and a 
make-up chamber with a float switch lets in additional 
water as required to compensate for that evaporated. 

There are a number of reasons for “conditioning” 
the air from such a spray booth before it is exhausted 
to the outdoor atmosphere. Among these, is the fact 
that the new material that has made its appearance in 
the finishing field within the past year or so (known 


broadly as “synthetic enamel”) dries much more slowly 
than the lacquer formerly used. This synthetic enamel, 
if permitted to go into the exhaust duct, will adhere to 
the exhaust fan blades, in the inside of the exhaust pipe 
and continue to collect to such an extent that it will 
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reduce the efficiency of the fan and duct system. Pre- 
venting contamination of the air both in and around the 
plant is also an important consideration. 

In addition to preventing contamination of the air and 
the fouling of the exhaust ducts and fan, this system 
makes a very worthwhile saving in reclaiming the enamel 
which is sprayed—97 to 98 per cent of that which is 
sprayed into the booth being reclaimed, according to 
J. F. Roche, Jr., engineer, Edison General Electric 
Appliance Company, who has estimated that in an aver- 
age shop a saving of over $17,000 annually is thus 
possible. This estimation is arrived at as follows: 

The average enamel shop runs for approximately 16 
hours a day, 5 days a week. During the period of a 
week’s production, 9000 Ib of enamel are sprayed; of 
this 9000 Ib, 4000 Ib or 44.5 per cent are applied to the 
wares sprayed, and 180 lb or 2 per cent are lost up the 





Fig. 2—After the product has been 

sprayed it is conveyed to these dusting 

tables where the rimming operations 

are performed by wire brushes. The 

suction system draws the dusty air 

through the ducts to prevent contami- 
nation of the plant air 


stack. The remaining 4820 Ib or 53.5 per 
cent are reclaimed by the spray booths. 
Reclaimed enamel is worth approximately 
8 cents per lb, which should make the saving 
involved over a week’s run amount to ap- 
proximately $385.60. Figuring the average 
production year at 48 weeks, the yearly sav- 
ing on material would amount to $17,508.80. 


Fig. 3—Battery of three double 
booth conveyor spraying machines 








Air Conditioning Installations 
in Two More Cities Reported 


UPPLEMENTING the survey’ published last 

month of the number, tonnage, and horsepower 

of 1934 air conditioning installations as compared 
with previous years, the figures for Dallas, Texas, and 
Newark, N. J., are presented here. Data for these cities 
were not available in time to include in the survey. 

Newark—There were 15 installations previous to 1934, 
the total refrigeration tonnage amounting to 1,164 and 
the total horsepower being 1,513. During 1934, 8 jobs 
were installed with a total tonnage of 96 and a total 
horsepower of 124. Thus, the number of installations 
increased 53 per cent, the refrigeration tonnage 8 per 
cent, and the horsepower 8 per cent. 

Dallas—Of the 44 installations with mechanical re- 
frigeration now in service (exclusive of residential jobs ) 
which total 1,806 tons and 3,327 horsepower, 16 were 
installed during 1934. These 16 jobs represent 114 tons 
and 136 hp. Two additions to existing systems made 


Total Installed Air Conditioning Tonnage Increased by 21% in 
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in 1934 also added to the tonnage and hp for air condi- 
tioning. The Baker hotel added a 100 ton refrigerating 
machine which was tied into the existing refrigeration 
system, unit air conditioners totalling approximately 115 
tons were installed for various public rooms, and the net 
additional horsepower added was 20314. The Neiman- 
Marcus store added two units of 15 tons capacity with 
4% hp in fans; these conditioners are supplied from the 
existing refrigerating system. 

Nineteen of the 44 systems are of the central type and 
Of the sixteen 1934 jobs, 5 are cen- 


25 are unit jobs. 
tral and 11 unit 

Of the 31 evaporative cooling type of systems totalling 
156 pump hp and 360% fan hp, one was made in 1934 (5 
pump hp and_5 fan hp). Nineteen of these installations 
are in theaters, and the balance in restaurants, hotels, a 
church, etc. Of the 24 residential installations totalling 
33% tons and 47% hp, 15 (representing 2034 tons and 
28% hp) went into service in 1934. All of the resi- 
dential jobs are the unit type except two, one of which 
was installed in 1934. 

The above data were obtained through the electrical 
utilities in each of these cities, whose cooperation is 
gratefully acknowledged. 











Methods of 
USING WASTE HEAT 


from Diesels 


Frequently it is found that internal combustion engines are the most economical 
prime movers for generation of electricity, where the cost of labor for operating small 
and medium size plants is a large factor in the total cost of power generated. . 
There are available (in addition to the larger non-automatic types) in several types of 
completely automatic units which require no regular attendants, may be operated con- 
tinuously on varying loads of any description with nothing more than periodic in- 
spection and servicing. 


Much study and research has been spent in improving the economy of operation 
of diesels, especially along the lines of utilization of the waste heat from these units. 
This waste heat—consisting primarily of that ordinarily carried off by the jacket 
water used for cooling the cylinders and bearings, and by the exhaust gases—may be 











OTWITHSTANDING the fact that the position 

of the diesel engine as a machine for converting 

heat energy into mechanical work is high, there 
remains a very considerable saving to be made by the 
reclamation of the waste heat, which consists primarily 
of that ordinarily carried off by the jacket water used for 
cooling the cylinders and bearings and by the exhaust 
gases. In the larger plants this waste heat can be used 
for generating steam for space heating, or for driving 
auxiliary turbines. It is sometimes used for preheating 
the oil and air used for combustion in the engines; also 
for distilling water for use in jackets, and for sale. 
Aboard ship the entire fresh water supply may be sup- 
plied from this source. In smaller plants it is used for 
heating water for domestic use or for other heating pur- 
poses. This heat may also be used for drying and other 
industrial processes. 


Available Waste Heat 


The jacket water amounts to about 5 gallons per hp-hr 
or 7.5 gallons per kw-hr delivered at the switchboard. 
Assuming the entering temperature at 70 F, the leaving 
temperature of the jacket water is about 135 F, at full 
load, reducing to about 100 F at half load, averaging 
about 120 F. 

The quantity of waste heat available in the exhaust 
gases depends upon the initial temperatures of the gases 
and the temperature to which these gases are cooled. 
This initial temperature ranges from 550 to 750 F at 
full load, reducing to from 350 to 400 F at % load. The 
lowest practical temperature to which these gases can be 
cooled is about 300 F, as below this point condensation 
is likely to cause excessive corrosion from dilute sul- 
phuric acid. 

The temperature of the medium being heated also 
icts to determine the temperature of the gases leaving 


. 
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used by the plant or building for a number of purposes as outlined here. 


the heater as it is not generally economical to cool lower 
than 50 F above the temperature of this medium. If 
(for example) water is being heated to a final tempera- 
ture of 175 F it is not economical to cool the gases below 
225 F and better still to stop at 300 F because of corro- 
sion. If steam is being generated at 100 lb gage, corre- 
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sponding to a temperature of about 338 F, it is not 
economical to cool the gases much below 400 F. 

Diesel engines discharge from 12 to 20 lb of gas per 
hp-hr and inasmuch as the specific heat of these gases 
is about 0.25 the heat to be reclaimed amounts to from 
3 to 5 Btu per hp-hr per degree drop in temperature of 
the gases. This, with an average initial temperature of 
600 F amounts to from 900 to 1500 Btu per hp-hr for 
heating water and from 600 to 1000 Btu per hp-hr for 
generating steam at 100 lb gage. 


Savings to Be Effected 


Inasmuch as the diesel engine is about 33 per cent 
efficient and about 45 per cent of the original heat can 
be reclaimed in the jacket water and exhaust when heat- 
ing water to 175 F, it is readily seen that the heat eff- 
ciency of the combination is more than twice that of the 
engine alone. 

In the generation of steam the saving is only about 8 
per cent so that the overall efficiency is increased only 
about 25 per cent. The saving to be effected by heating 
the air and oil of combustion is about 10 per cent. 

In addition to the saving in heat there is a further sav- 





ing in water where the jacket water is used for feeding 
the domestic hot water system. 


Waste Gas Heaters and Boilers 


These are primarily of three principal types—boilers 
for steam generation, water or oil heaters and air heat- 
ers. These are generally constructed so as to have the 
hot gases from the engine pass through a chamber within 
which the medium to be heated is also passed through 
tubes (or through passages in other forms of heating 
surface) so arranged as to keep the two mediums sep- 
arated, but at the same time allow the most rapid and 
efficient transfer of heat. 

These are also arranged to constitute effective mufflers 
for deadening the pulsations and noise from the exhaust 
so that the addition of a separate muffler is not necessary. 

They are also constructed so as to be operable dry, 
or without the water or other medium to be heated, for 
the double purpose of making it possible to burn the oily 
soot from the heating surfaces and so that they may 
have this medium by-passed for inspection and repairs to 
the apparatus without stopping the flow of gases through 
the heater or boiler. Such an arrangement also makes 
them foolproof in case they accidently run dry. They 
must be rveged and capable of withstanding all kinds of 
abuse anc neglect. The heating surfaces must be readily 
cleanable and provided with soot blowers or other proper 
means of cleaning when necessary. The materials of 
construction must be highly non-corrosive and arranged 
to withstand all kinds of expansion strains without caus- 
ing leaks in either the gas or liquid chambers. 

Soilers may be of the horizontal tubular type, the 
vertical tubular type, or of the cellular type. The gases 
may pass directly through the boiler, or they may enter 
and leave at the same end. In either case the tubes 
are staggered to break up the gas 
streams and not only bring them 
into immediate contact with all of 
the heating surface, but also to iron 
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Fig. 1—Hot water requirements and the 

coincident usable waste heat in jacket wa- 

ter and exhaust gases from diesel engine 

driven electric generators in an_ office 
building 


Curve 1 shows domestic hot water required in 
gph and Btu per hr for heating same. 
Curve 2 shows quantity of jacket water in gph 
Curve 3 shows the total heat available in Btu 
per hr in jacket water and exhaust gases. 
Curve 4 shows the heat available in Btu per 0 
hr in the jacket water. zit 
Curve 5 shows the heat available in Btu pet 
hr in exhaust gases. 
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factory muffler effect. These boilers must be equipped 
with the usual trimmings such as steam and water gages, 
safety valves, feed valves and blow-off connections. 

Because the heat supply to these boilers is constant 
so long as the engines are running and at rates depend- 
ing upon the load on the engines, regardless of the de- 
mand for steam from the boilers, the safety valves should 
be ample and arranged to discharge any surplus steam to 
the atmosphere without causing a dangerous or trouble- 
some hazard. The water supply should be certain and 
preferably automatic, with automatic high and low water 
alarms. They should be constructed to withstand oper- 
ating dry up to 1000 F, which is about the limit of gas 
temperatures so long as the jacket cooling system on the 
engine is operative. 

Any one of the above described types of boilers may 
be used as heaters for oil, water or air, but of course 
the trimmings must be changed to suit. For water or 
air heaters a pressure gage is used in place of the steam 
gage, the water gage is dispensed with, and relief valves 
properly piped to sewer with open inspection connection 
often replace the safety valves. The water or oil feed 
is piped to the end where the coolest gases are leaving, 
so as to produce a counter-flow and instead of the steam 
connection a water or oil outlet is provided at the end 
where the hot gases are entering. A thermometer should 
be placed in the inlet and outlet connections and a three 
way valve or a three valve full size bypass for the gas 
should be installed around the apparatus. The fluid 
should also have a similar valved bypass arrangement. 
Provisions should be made for preventing overheating of 
the water or oil as will be discussed later. Blow-off and 
wash-out facilities should be provided the same as for 
boilers. 

Another type of heater and one most generally used 
consists of a chamber through which the gases pass, 
filled with tubes passing through the chamber from an 
inlet box to an outlet box for the water or oil. This 
enters one of these boxes, passes through the tubes to 
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the other and is discharged from thence to its point of 
use. 

The inlet and outlet boxes may be provided with parti- 
tions so as to force the liquid to travel back and forth 
several times in a multi-pass fashion instead of single 
pass. The inlet for the liquid may be at the top and the 
outlet at the bottom, so as to get a counter-flow arrange- 
ment if desired. The tube sheets and the liquid boxes 
are of cast iron and the tubes of arsenated copper or 
other corrosive resisting material. Such a heater is ar- 
ranged with hinged clean-out doors, preferably on both 


sides, exposing the entire bank of tubes for cleaning by” 


compressed air, steam or brushing. 

One disadvantage is that the engine must be shut down 
or a three valved full size bypass must be provided for 
the gases during cleaning. The rate of heat transfer in 
heaters may be taken at from 6 to 8 for water and from 
3 to 4 for oil in Btu per sq ft per hr per degree differ- 
ence in temperature between the gases and the medium 
being heated, but this decreases very rapidly as the 
surfaces become coated with soot. Inasmuch as the 
temperature of the gases is decreasing and the tempera- 
ture of the liquid being heated is rising during their 
passage through the heater the logarithmic mean temper- 
ature difference must be used. The fundamental formulas 
for this are as follows: 

(7:.—t:) —(T.—+t ) 
For parallel flow: D= —————-——_ 
Ti—t 
Log. ————— 


T:—t2 


(7:—t:) —(T:—h) 
For counter tow: D= ————--————_- 
Ti—1: 
Loge anes 
T—1: 
Where 
D=Logarithmic temperature difference, F 
T,:=temperature of entering gases, F 
T:—temperature of leaving gases, F 
f:=temperature of entering liquid, F 
t2—temperature of leaving liquid, F. 
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Fig. 2—Hot water requirements and the 1500 
coincident usable waste heat in jacket wa- ; 
ter and exhaust gases from diesel engine 


driven electric generators in a hotel +e 


750 

Curve 1 shows domestic hot water required in 
gph and Btu per hr for heating same. 5 

Curve 2 shows quantity of jacket water in gph. 

Curve 3 shows the total heat available in Btu 25 
per hr in jacket water and exhaust gases. 

Curve 4 shows the heat available in Btu per 
hr in the jacket water. 

Curve 5 shows the heat available in Btu per 
hr in exhaust gases. 
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An important factor with all boilers and heaters is 
that they be so constructed as to offer as little resistance 
to the flow of gases as possible, in order not to create an 
At the same 
time the static pressure and velocity through these must 
be sufficient to cause proper contact and complete sweep- 
ing of all heating surfaces. i 


objectionable back pressure on the engine. 


> 


From 2 to 3 in. of water 
pressure per sq in. is the usual practice. 


The Heat Balance 


An average consumption of 0.636 lb of oil per kw-hr 
delivered to the switchboard, corresponding to 0.424 Ib 
of oil per indicated hp-hr, would give the following re- 
sults: 

Total heat liberated in the engine cylinders per indicated 
Daorwemawer SeUBOGS DK CGB B oie nc cvcnccnncscececccdccs 7632 Btu 


Heat converted into work ......... ... 2,545 Btu 33.3% 
Heat carried off by jacket water.... .. 2,500 Btu 32.8% 
Heat carried off by exhaust gases..... 2.437 Btu 31.9% 
Heat carried off by radiation...... Pais . 150 Btu 2.0% 

7,632 100.0% 


Of the heat carried off in jacket water practically all 
of this can be conserved if the total quantity of this water 
can be used. 

With jacket water entering at 70 F and leaving at 
135 F, the total quantity required is about 5 gallons per 
hp-hr or about 7.5 gallons per kw-hr delivered to the 
switchboard. 

Of the heat in the exhaust gases about 1% can be con- 
served when heating water from 60 to 175 F and about 
1/3 when generating steam at 100 Ib gage, provided in 
each case all of this heat can be used when and as 
liberated. 

The final amount of heat to be saved will of course 
depend upon how the load curve for the engines and 
the consequent curve representing the rate of liberation 
of heat at different times fits into the curve represent 
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ing the demand for the use of this heat plotted against 
corresponding periods of time. Both of these variables 
usually have wide ranges of variations and must be 
plotted and compared to get the solution. The electric 
load for buildings for instance, varies widely during the 
various hours of day and night and for week ends, holi- 
days and other special days. The demand for hot water 
for buildings, if this is what the heat is to be used for, 
has similar variations which for different classes of build- 
ings bear different relations to the electric load. The 
liberation of heat from diesel engines will vary approxi- 
mately in proportion to the power loads, with slight 
corrections for the oil consumption at partial loads as 
compared with full load which ranges from 0.6 to 0.4 Ib 
per kw-hr. 

These variations may be somewhat balanced by water 
storage capacities or by using some of the surplus heat 
for augmenting other heat requirements such as build- 
ing heating, etc., during periods of excess. 

The heat required to preheat the air for the engines 
may be taken at from 600 to 800 Btu and for heating 
the oil for combustion at from 50 to 75 Btu per indicated 
hp-hr. If waste heat is used for these purposes it must 
be deducted from the heat in the exhaust gases. Cau- 
tion must be used in this, however, as overheating the 
oil or air and variations in their temperatures cause 
trouble. 

The curves given here are intended to show typical 
conditions as to hot water requirements, waste heat 
usable for heating this water and the waste heat avail- 
able from diesel engine generating plants for office 
buildings, hotels and apartments. It should be noted 
that practically 50 per cent of the water for office build- 
ings, about 25 per cent of the water for a hotel and 
practically 25 per cent of the water for apartments can 
be heated with this waste heat, where diesel engines 
are used for generating all the elec- 
tric light and power in these build- 
ings. 
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Fig. 3—Hot water requirements and the 300 
coincident usable waste heat in jacket wa- 250 
ter and exhaust gases from diesel engine 


driven electric generators in an apartment 200 


: 5 150 
Curve 1 shows domestic hot water required in 


gph and Btu per hr for heating same. 100 
Curve 2 shows quantity of jacket water in gph. 
Curve 3 shows the total heat available in Btu 

per hr in jacket water and exhaust gases. 
Curve 4 shows the heat available in Btu per 

hr in the jacket water. to 
Curve 5 shows the heat available in Btu per 
hr in exhaust gases. 
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Modernize Buildings for Health 
and Comfort as well as Economy 


N buildings designed to house humans, modern- 

ization should be considered primarily from the 
standpoint of the comfort and health of the occupants. 
Where humans are involved, health and comfort should 
take precedence over so-called economies, but if a mod- 
ernization program will provide all three, health—com- 
fort and economy—its value cannot be disputed. 

Complete modernization of a building should take into 
consideration the preservation of the materials exposed 
to the elements. It should consider the permanent seal- 
ing up of all openings about the windows and through 
the walls that permit excessive aeration of the building 
with resultant excessive fouling of interiors, excessive 
demands on the heating and cooling equipment and ex- 
cessive discomfort for the occupants due to dirty, drafty, 
uncontrollable indoor conditions. 

The idea of modernization should be applied to the 
means of providing proper atmospheric conditions on 
the inside of the building, proper lighting facilities to 
provide a light intensity and distribution that conforms 
with modern lighting standards, and plumbing facilities 
so adequate sanitation may be maintained. 


Provide for Summer Comfort 


If a building is to be made truly modern, means must 
be provided to maintain inside comfort through the hot 
summer months as well as in the cold winter months. 
The market affords equipment that will maintain a com- 
fortable and healthful indoor weather condition both as 
to temperature and relative humidity the year ’round.— 
John Howatt.* 


*Chief Engineer, Board of Education, City of Chicago. Member of 
Board of Consulting and Contributing Editors. 
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Consumption of steam for heating may be 
reduced by the installation of automatic 
control equipment. This chart indicates 
what was accomplished in a specific case 





Above—Despite the extensive changes made by Bausch & Lomb 
in modernizing plant heating, the entire cost of the change-over 
wili be paid for by steam savings in less than four years, after 
which operating costs for heating will be reduced by 45 per cent; 
in addition, working conditions have been improved. Included 
in the changes was the installation of 116 unit heaters, one of 
which is illustrated. Modern unit heaters have many applications 
in promoting effective plant heating with economy. . At right 


The investment for these stokers is practically paid off every 
year in the savings they make 
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OTENTIAL savings in the pounds of steam re- 
quired for plant heating, maintenance and operation 
charges are a real source of dividends. To the engi- 

neer, economies in heating show up as pounds of steam 

saved—but to the management, greater efficiency in plant 
heating means cash in the bank. 

That the possibilities for savings are there has been 
proved by a great number of actual examples, is be- 
ing proved by more plants every day. To bring these 
possibilities to light, convert them into cash, the first 


DIVIDENDS 


from the 


PLANT HEATING 
SYSTEM 


step is a survey of the complete heating system, either by 
the plant engineer or a qualified consulting engineer, 
In many instances the plant engineer realizes already just 
what should be done to promote the efficiency of his 
heating system, needs only to realize the importance of 
investing in the needed work. In other cases, he must 
first locate the possibilities, and decide what to do to 
take advantage of them. 

Pounds of steam saved and reduced operating costs 
are not the only dividends that can be had through well- 
planned modernization of plant heating systems. Work- 


ing conditions can be bettered, employee efficiency pro- 
moted, the product protected—all of which are obviously 
worth real money. 


















Blast Heating System 
for a Swimming Pool 


By C. C. Hermann* 


EATING and ventilating of indoor swim- 

ming pools is a matter of considerable 

importance and well worth some study. 
Fresh air properly heated and tempered is of 
prime importance as well as efficient circulation 
of the air within the room. It is not claimed that 
the Waterloo (lowa) Y. M. C. A. has a swim- 
ming pool room which is the acme of perfection ; 
however, it is thought that the atmospheric condi- 
tions within this room are better than generally 
found and therefore it may be classed above the average. 

The sketch is a plan view of the pool heating system, 
which consists of sheet metal ducts connecting with a 
blast system in the basement of the building. This sys- 
tem consists of four stacks of 72 in., 9 section blast heat- 
ers and the air movement is produced by a full housed 
up-discharge fan, 8,580 cfm at 7¢ in. W. G. static 
pressure, 324 rpm, driven by a 2 hp 220 volt motor 
driving through a V-belt drive. This system supplies 
warm air for the health club rooms and other basemem 
rooms in addition to the swimming pool room. 

The swimming pool duct of the system is provided 
with six outlets each of which is 20 10 in. in size 
and is capable of discharging 335 cfm—a total of 2,010 
cfm. The total volume of the swimming pool room is 
35,875 cu ft; the air change therefore is once every 18 
minutes. The air is removed from the room by means 
of a concrete duct located beneath the seats at one side 


"Mechanical Engineer, Waterloo, Ta. 
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of the pool and supplied with six damper equipped 
openings 18 8 in. capable of removing 200 cfm per 
outlet. This concrete duct is connected to the main 
duct by a 12 & 18 in. copper duct. The exhaust fan of 
7,180 cfm capacity is located in the pent house at the top 
of the building and handles other exhaust air besides 
the swimming pool room. 

The exposed wall of the swimming pool room contains 
eight windows of air seal construction. Below each win- 
dow there is provided concealed copper radiation 35@ in. 
thick and 37 « 40 in. set in recesses in the wall and 
provided with cast grilles top and bottom. These radia- 
tion units have sufficient capacity to handle the wall heat 
loss and keep the wall dry as well as prevent frosting 
of the windows in the cold winter months. 

It is observed that all heated air is admitted to the 
room near the ceiling and the exhaust is near the water 
surface. This is of considerable assistance in maintain- 
ing a comfortable temperature and humidity in the room. 





Temperature and Humidity Requirements 
for Air Conditioning in Philippines 


NUMBER of noteworthy installations of air con- 

ditioning systems have been made in the Philip- 
pines, according to Trade Commissioner C. Grant Isaacs 
of Manila in a recent report to the machinery division 
of the bureau of foreign and domestic commerce. These 
include two manufacturing plants, the etching room of 
one of the leading publishers, two of the larger motion 
picture theaters with another under construction, the 
operating rooms of two Manila hospitals, several private 
offices, two passenger coaches on the Manila Railway 
and installations in two or three private houses. 

It is the opinion of one of the leading engineering firms 
there that the majority of air conditioning equipment 
manufactured in the United States must be adapted to 
the requirements prevailing in the local tropical climate, 
which in many respects is not very different from that 
prevailing in New Orleans, La., says the report. Care 
should be exerted in accepting “States” designs and so- 
called “rule of thumb” instructions. In the tropical 


climate of the Philippines, dehumidification is regarded 
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as the most important problem,—temperature (sensible ) 
as secondary. 

One of the earliest firms engaged in the installation of 
air conditioning equipment in the Philippines recom- 
mends effective temperatures ranging from 78 F maxi- 
mum to 72 F minimum, relative humidities from 70 to 
45 per cent. The effective temperature considered best 
for majority of people, native and foreign, is approxi- 
mately 74 F, 45 to 60 per cent relative humidity or 
roughly,—78 F Dry Bulb @ 60 per cent relative humid- 
ity; 80 F Dry Bulb @ 50 per cent relative humidity ; 
81 F Dry Bulb @ 45 per cent relative humidity. 

The same firm recommends the temperatures and 
humidities as indicated in the following table for office 
air conditioning installations in the Philippines: 

OUTDOOR CONDITIONS INDOOR CONDITIONS 


D.B. R.H. Gr/lb 49 D.B R.H E.T. Gr/lb 
o4° 52% 128 84.6 84 47% 76.7 85 
92° 57% 132 84.1 83° 418% 76.3 85 
90° 63% 135 83.3 82° 50% 75.7 85 
87° 71% 141 82.2 =" 52% 75.0 85 
s4° 82% 146 81.2 80° 54% 74.5 85 
81° 92% 148 80.0 79° 56% 74.0 85 


t 
D.B.—Dry bulb temperature, degrees Fahrenheit 
R.H.—Relative humidity, per cent. 

Gr/lb—Grains moisture per lb of dry air. 

E.T.—Effective temperature. 

Max. difference, D.B., regardless of outside Temp., 10 F. 
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Large-lon and the Small-lon Content of 


Air in Occupied Rooms 


By G. R. Wait! and O. W. Torreson? (VON-MEMBERS) 
Washington, D. C. 


NCREASING concern in the ion-content of the air, 

especially that inside of rooms occupied and unoc- 

cupied by people, has been shown in recent years 
on the part of those interested in problems of ventila- 
tion and health. In connection with studies of health, 
K. Egloff* in Davos, as reported by K. Kahler,‘ carried 
out investigations pertaining to the climate inside of 
rooms. Included with his measurements were those on 
condensation-nuclei content and small-ion and large-ion 
content of air, for the most part in unoccupied rooms, 
but on occasions with people occupying the rooms as 
well. Diurnal-variation studies of the small-ion and 
large-ion content of the air of unoccupied rooms were 
made, as were also tests to determine the effects on the 
small-ion content of the air during occupancy of the 
rooms. At about the same time, Yaglou® and his co- 
workers investigated in this country the small-ion con- 
tent of air inside of unoccupied rooms and compared 
the diurnal variation with that for outside air-conditions. 
Yaglou® and associates had made previously a study of 
the effects of occupancy on the small-ion content of air 
inside of a closed steel chamber. The results of the 
latter study on the small-ion content of air is affected 
by the presence of seven people in the closed steel 
chamber were not confirmed by the results of Egloff 
when 40 pupils occupied a closed schoolroom for several 
hours. The present investigation bears on this point 
and provides additional information not only on the 
effect people occupying a closed room have upon the 
small-ion content but upon the large-ion content as 
well. 

Measurements were made on the small-ion and the 
large-ion content of the air of a room in the main 
laboratory of the Department of Terrestrial Magnetism 
of the Carnegie Institution of Washington; it is be- 
lieved these may be considered more or less representa- 
tive of the general office conditions of many individuals. 
The entire laboratory, including the particular room 
used for the measurements, was occupied during the 
daylight working hours, but was unoccupied in general 
during the night hours, on Saturday afternoons, and on 
Sundays. Continuous records of the small-ion and the 
large-ion content of the air of the room were secured, 
thus providing data from which mean curves are drawn 
to represent hour-by-hour variations for the room and 

1Dept. of Research in Terrestrial Magnetism, Carnegie Institution of 
Washington. 

2Dent. of Research in Terrestrial Magnetism, Carnegie Institution of 


Washington. 


®Dissertation, Eidgen. Tech. Hochschule, Ziirich, No. 766. 


*Naturw., 22, 461-463 (1934). 

SHeating, Piping and Air Conditioning, A. S. H. V. E. Journat Sec- 
TION, 6, 25-32 (1934). 

®A.S.H.V.E. Transactions, Vol. 38, 1932, p. 191. 

Presented at the 41st Annual Meetine of the AMERICAN Society OF 
HEATING AND VENTILATING ENGINEERS, Buffalo, N. Y., January, 1935. 





building occupied as well as unoccupied. Shortly after- 
wards, records of the same elements were secured in 
a room of the Administration Building of the Carnegie 
Institution of Washington during the annual exhibit 
of 1933, when large crowds of people were present in 
the room and building. Still later the apparatus was 
installed in a room of an isolated building on the 
grounds of the Department of Terrestrial Magnetism, 
where special tests were made to ascertain in a quantita- 
tive way the extent to which a given number of people 
in the room for a given length of time would affect the 
small-ion and the large-ion content. 

The apparatus used has been described in previous 
publications.?’ The small-ion counter is so placed that 
the air-stream first enters this instrument before enter- 
ing the large-ion counter. The large ions, therefore, are 
counted from the same sample of air as the small ions. 
Each ion-counter is provided with its own electrometer, 
the deflections of which provide a measure of the num- 
ber of ions collected. The central electrode of the 
small-ion counter and the electrometer to which it is 
electrically connected continue to charge up over a period 
of 54 min; the air-stream is then shut off for 6 min, 
thus providing hourly records for an insulation-test for 
the small-ion apparatus and for a zero-count of large 
ions. The charge on the central cylinder and associated 
electrometer of the large-ion counter is not allowed to 
accumulate as in the case of the small-ion counter, but 
is allowed to flow to Earth through a high resistance 
(about 10'* ohms), the resulting i-drop producing a 
deflection of the electrometer, which is proportional to 
the number of large ions present. 
in Fig. 1 a day’s record of the small-ion content and the 
corresponding record of the large-ion content. A line 
drawn between the recorded large-ion hourly zero-marks 
provides the baseline from which to measure the aver- 
age ordinate. Midway between the hourly zero-marks, 
there are two dots recorded from automatic calibration 
of the large-ion electrometer. The small-ion electrom- 
eter is calibrated manually at frequent intervals, thus 
providing ample control of the variables used in the 
ion-content calculations. The apparatuses have been 
used to record ion-content of the open air for a long 
period as well as to record the ion-content of closed 
rooms. 

The closed room at the Department of Terrestrial 
Magnetism in which the apparatus operated from No- 
vember 17 to December 7, 1933, being 734 cm by 664 
cm and 364 cm high, has a volume of about 179 million 
cc. This volume was so great that the de-ionizing action 
of the ion-counters on the air passing through them 


There is reproduced 


7Terr. Mag., 30, 47-64 (1934). 

















During regular work- 
ing hours, the room was occupied by three persons, 
while there generally were two persons in each of the 


was not apparent in the results. 


adjoining rooms. There was occasional smoking of 
tobacco in the adjoining rooms and in several other 
rooms of the building but not in the laboratory room. 
Special tests showed that tobacco smoke affected po- 
tently both the large-ion and the small-ion content. All 
windows and doors were kept closed in the laboratory 
room to exclude such effects as far as possible. A later 
test was made to determine whether the effects of occu- 
pancy on the small-ion and the large-ion content were 
due to the presence of the three people in the room or 
to air-pollution coming into the room from other parts 
of the building ; these will be discussed later. 

Records of the small-ion and the large-ion content 
of the air in the room provide 18 complete days of 
simultaneous data for study. They have been grouped 
into four periods, each according to the condition of 
occupancy of the building and room. All Mondays 
(building and room occupied from 8 a. m. to 5 p. m.) 
were placed into the first group, all week-days from 
Tuesday to Friday (building and room occupied the 
same as on Monday) were placed in the second group, 
all Saturdays, including the day before Thanksgiving 
Day (building and room occupied from 8 a. m. to 1 
p. m.) were placed in the third group, and all Sun- 
days (building and room not occupied except for an 
occasional individual) were placed in a fourth group. 
The indicated conditions of occupancy were not adhered 
to strictly and held only for the majority of the time. 
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Fig. 1—Typical daily record of small ions and 
large ions in room of Administration Bldg., 
Carnegie Institution of Washington, during an- 
nual exhibit, December 16-17, 1933 (times noted 
in 75 deg west meridian mean hours—large 
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number of persons present from 14."0 to 17."5 
and from 19."5 to 22."5 as indicated by arrows) 


The week-day group contains six days and each of the 
others four days of complete record. Mean hourly 
values of the small-ion content and the large-ion con- 
tent of the air in the room were obtained for each of 
the groups. Diurnal-variation curves, beginning with 
zero-hours Monday and continuing through to midnight 
Sunday, are shown in Fig. 2. It will be noted that the 
small-ion content varied in an opposite manner to the 
large-ion content, both through the day and through 
the entire period from Monday to Sunday night. The 
large-ion content was in general high when the building 
was occupied and low when it was unoccupied. A rapid 
increase in the content took place almost immediately 
after the building became occupied and a slow decrease 
set in from one to several hours after the building was 
vacated. A gradual accumulation of large ions also 
took place from Monday morning to Saturday noon, 
while a slow gradual recovery, in the form of a decrease 
in the number of large ions, began early Saturday after- 
noon. 

Tests were made to determine whether the changes 
in the ion-content of the air of the room were due to 
occupancy of the room or of the building. During one 
day the room was not occupied, except for a few min- 
utes at 10 a. m. while attending to the apparatus. Fig. 3 
gives comparisons of the diurnal variation of both the 
large-ion and the small-ion content, while the building 
but not the room, was occupied and while both building 
and room were occupied. The two sets of curves are 
similar and thus indicate that the principal effects arise 
from the building being occupied. There is, however, 





8 


t 
- | 
ge 
QF | alk ——+ 


Fig. 2—Effect of occupancy on 
numbers of small and large ions 
inside Room 210 in main lab- 
oratory, Dept. of Terrestrial 


Magnetism, Washington, D. C., 
November 17 


to December 7, | 
1933 6 
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Fig. 3—Small and large ions, (a) both building and 

room occupied, (b) building but room not occupied, 

main laboratory, Dept. of Terrestrial Magnetism, Wash- 
ing, D. C. 


a small consistent difference, the difference in each case 
being such that it may be attributed to effects arising 
from occupancy of the room by three persons. The 
effects from other parts of the building occurred in spite 
of the fact that all doors and other openings were kept 
tightly closed in an effort to isolate the room from other 
parts of the building. The results emphasize that con- 
siderable interchange of air may take place between 
various parts of a building even with all doors and 
windows closed. Since the effect on the ions came prin- 
cipally from other parts of the building it was surmised 
that it was largely due to tobacco smoke. Tests were 
made to determine to what extent this surmise was 
correct. Conditions could not be controlled within the 
main building and special tests were made, therefore, 
after the apparatus was installed in the isolated build- 
ing, where all conditions with respect to smoking, occu- 
pancy, etc., could be controlled. In this test, smoke from 
one pipe of tobacco and two cigarettes, during an interval 
of 22 min, was put into the air of the room and the small- 
ion and the large-ion content were recorded. The tobacco 
smoke produced a large increase in the large-ion 
content and a large decrease in the small-ion content. 
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Both the small-ion content and the large-ion content 
reversed direction of change soon after smoking ceased, 
the former gradually increasing and the latter gradually 
decreasing. This recovery of the two sets of ions con- 
tinued for more than half a day; the large-ion recovery 
is shown for one of the tests in Fig. 4. The rate of 
decrease of large ions (-—dN/dt) is given by the equa- 
tion, -d\'/dt = KN, where K is a constant. 

The above results may be explained apparently as fol- 
lows. Since the smoke particles, when electrically charged, 
are in effect large ions, the addition of smoke to the air 
of the room increased the number of large ions; these, 
combining with the small ions, caused the number of 
small ions to decrease, more or less corresponding to 
the increase in the number of large ions. When the 
smoking was stopped, the charged smoke-particles grad- 
ually disappeared from the air, which in turn allowed 
the small ions to increase in number. The rate of de- 
crease in the number of charged smoke-particles fol- 
lowed the law (-dN/dt = KN), as expected were they to 
disappear from the air as a result of falling out under the 
force of gravity. This being the case, Stokes’ law may 
be applied to determine the radius of the particle falling 
out. The radius of the smoke-particle determined on 
this basis was found to be almost identical to that deter- 
mined in a similar manner for the large ions recorded 
during November 17 to December 7, 1933, in the room 
of the main building. In other words, the rate of dim- 
inution of the large ions in the room after the building 
was vacated, proceeded at almost the same rate as that 
for the particles composing tobacco-smoke. This evi- 
dence may justify the assumption that the large ions 
recorded were composed principally of tobacco smoke 
coming into the room from other parts of the building. 
Their effects were so potent that the effects of the 
people occupying the room itself were small in com- 
parison. Although this conclusion seemed justifiable, 
it was considered important to compare the radius of a 
class of larger particles, as calculated on the basis of 
Stokes’ law, with that measured with a high-power 
microscope. Particles sufficiently large to be seen ‘with 
a microscope (talcum powder) were injected into the 
air of the room of the isolated building, and the number 
of large ions was measured. The rate of decrease fol- 
lowed the same law (-dN/dt=KWN) as that for 
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Fig. 4—Rate of decrease charac- 
teristic of large ions which are 
produced by tobacco smoke, | 12000 
main laboratory, Dept. of Ter- 
restrial Magnetism, Washington, 
D. C., March 5, 1934 [rate of de- 
crease proportional to number 
(N) of ions present, that is, esse 
—dN/dt = KN, where K is a 


constant ] 





————+ 


LARGE ONS PER CC (M4) 


TOBACCO SMOKE PUT INTO AIR 
OF CLOSED ROOM AT 172 


a 





‘2 


A 


__ FIG. 4—RATE OF DECREASE CHARACTERISTIC OF LARGE IONS WHICH ARE PRODUCED BY TOBACCO | 


— ~ ~ 
} 
| 
| 
| 


| SMOKE, MAIN LABORATORY, DEPARTMENT TERRESTRIAL MAGNET/SM, 
WASHINGTON, OC, MARCH 5, /934 
| BATE OF DECREASE PROPORTIONAL TO NOMBER (N) OF IONS PRESENT, 
THAT 1S, -ON/dT=KN, WHERE K /S A CONSTANT] 

| 


+ ; ; 





| 

| 

TS* WEST MERIDIAN MEAN HOURS 
7 6 


sn et de 4 

















Heating - Piping 


108 Journal 829 Section 


smoke-particles. The radius of particle calculated from 
Stokes’ law agreed almost exactly with that determined 
with the microscope. It was concluded, therefore, that 
the assumptions made in the application of Stokes’ law 
were justifiable. 

Tests were made to determine if the large-ion and 
the small-ion content of the room was affected through 
a window being open. Several such tests gave con- 
sistent results; typical results are shown by the diurnal- 
variation graphs of Fig. 5. The effect of the open win- 
dow is to lower the large-ion content and to raise the 
small-ion content of the air. The large-ion content, 
therefore, approaches more nearly that for the outside 
air, but the small-ion content did not do so; in other 
words, the small-ion content in the room increased 
although the small-ion content of the outside air was 
at the time less than that for the inside air. The small- 
ion content inside the room is governed, not by the out- 
side conditions, but rather by the large-ion content of 
the air inside the room, the changes in the small-ion 
content being in opposite direction to the changes in the 
large-ion content. The reason for this is that the aver- 
age life of the small ion is only about a minute or less 
and sufficient circulation would not ordinarily take place 
to allow an appreciable number from the outside air to 
distribute themselves throughout the room. 

The tests showed that the small-ion and the large-ion 
content in the closed room was noticeably affected when 
a current of air (produced by an electric fan) was di- 
rected from a point several feet below the level of the 
counters towards the intake of the apparatus. Both the 
small-ion and the large-ion content showed perceptible 
decreases when the fan was started, the decreases con- 
tinuing until the fan was stopped. The effect on the 
large ions was greatest when the large-ion content was 
large. The effect, therefore, may have been due to 
smoke-particles accumulating towards the upper part of 
the room. The decrease in the small-ion content indi- 
cates that the ionization near the floor-level was less than 
that at other levels. 

The negative large-ion and negative small-ion con- 
tent in a room of the Administration Building of the 
Carnegie Institution of Washington were recorded while 
the Institution’s annual exhibit was in progress during 
four days in December, 1933. All windows were kept 
closed but two doors leading to other parts of the build- 
ing were open during recording. On the first day, De- 
cember 15, the number of persons present in the build- 
ing was considerably less than on the three following 
There was occasional smoking in the exhibit- 
rooms on December 15 but none during the three 
following days. The hours of the exhibit differed on 
the first day from those on the three following days; 
consequently the data have been placed into two corre- 
sponding groups for which diurnal-variation graphs are 
shown in Fig. 6. More-or-less typical daily records are 
reproduced in Fig. 1. While both sets of ions seem to 


days. 


Average deflections, small-ion and large-ion counters, 
for given numbers, N, of large ions per ce 
DEFLECTIONS IN DIVISIONS AT CORRE- 
SPONDING TIMES 


Table 1 


LARGE-IONS LARGE-ION COUNTER SMALL-ION COUNTER DIFFERENCES 
PER C¢ dD, Dz d, dy (De—D,) (dy—de) 
4,000 4.0 6.0 25.0 18.3 2.0 6.7 
6,000 16.0 18.0 10.0 9.4 2.0 0.6 
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Fig. 5—Effect of open windows on large ions and small 
ions in ccupied room, main laboratory, Dept. of Ter- 
restrial Magnetism ,Washington, D. C., November 22, 1933 
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Fig. 6—lon-content of room, Administration Bldg., Car- 
negie Institution of Washington, during annual exhibit, 
December 15-18, 1933 


respond in a general way to the effects of occupancy, 
it is evident that the response of the small ions is less 
than that of the large ions. Since a reciprocal relation- 
ship exists between the numbers of small and large ions 
in the air, it follows that the small-ion content shows 
reasonably large responses to moderate changes in the 
large-ion content, just so long as the large-ion content 
itself is not great. When the large-ion content is great, 
the small-ion content changes very little in absolute 
amount for a given change in the large-ion content. 
This may be illustrated by average results as given in 
Table 1. 

It is seen from Table 1 that for a given change in 
deflection of the large-ion counter the corresponding 
change in deflection of the small-ion counter is much 
greater for small values of the large-ion content than 
for large values of this content. Another factor that 
tends to prevent the small-ion counter from responding 
to increases in the large-ion content is due to the col- 
lection of large and intermediate ions by the small-ion 
The magnitude of this factor may be large or 


counter. 
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Table 2—Numbers of large and small ions in room before and after occupancy by people 


IONS PER CC BEFORE AND AFTER OCCUPANCY 


PERSONS IN ROOM SIGN OF IONS 
Date NUMBER DuRATION LaRGE SMALL LARGE 
1984 MIN 
Jan. 23 10 80 ot — 2,750 
Feb, 15 11 30 —_ ot 4,070 


moderately small, depending upon the particular instru- 
mental arrangements, but at the same time it will depend 
upon the particular conditions with respect to the 
number and mobility of large and intermediate ions 
present. In this investigation this effect has been kept 
as small as possible, yet permitting the recording of all 
small ions. From the data of Table 1 it is easy to 
understand why the small-ion record showed but small 
response to the effects of occupancy over the interval 
when the building was occupied, but showed consider- 
able effects later on, in the way of recovery. 

The results of Figs. 1 and 6 show that the general 
effects of occupancy are similar in nature to those 
due to tobacco smoke, as far as the ionic-content of the 
air of a closed room is concerned. The effects of 
tobacco smoke, however, are much more potent than 
is the breath without tobacco smoke. The experiments 
indicate that the smoking of one individual may alter the 
large-ion content content of a closed room as much as 
about 100 individuals not smoking. One would expect 
any alteration in the large-ion content of the air of the 
room, whether due to tobacco smoke or to other condi- 
tions, to produce an alteration in the small-ion content 
of the air. The results given in Fig. 6 indicate that the 
small-ion content of the air of an occupied closed room 
is affected by the presence of large ions. This same 
effect was noted by Yaglou®, who found that the 
presence of seven people in a closed steel chamber 
caused a diminution in the small-ion content from about 
250 pairs to about 50 pairs in 90 min. Egloff, on the 
other hand, failed to find any effect on the small ions 
due to a schoolroom being occupied several hours by 
40 pupils. Additional evidence bearing on this point is 
desirable, therefore. Tests were made in a room of 
the isolated building, mentioned in connection with an- 
other test, with a given number of persons assembled 
for 30 min in the room. No smoki*# took place before, 
during, or after the tests, so that any“effects noted with 
the ion-counters may be ascribed to that due to occu- 
pancy. The room measuring 614 cm by 274 cm by 


8Jrl. Indust. Hygiene, 16, 147-159 (1984). 


INCREASE IN NUMBER 
OF LARGE IONS 


BeFrore AFTER PER MINUTE PER 
SMALL LARGE SMALL PER PERSON BREATH 
445 8,400 269 1.17 X 10° 78 X 10° 
263 10,170 211 1.14 X 10° 76 xX 10° 

378 cm high contains approximately 62 & 10° cc. The 


results of the tests are given in Table 2. 

The data of Table 2 furnish additional proof that the 
small-ion content of the air of a closed room is dimin- 
ished as a result of people occupying the room, as one 
would expect on the basis of the reciprocal behavior 
of the small-ion and large-ion numbers. The absolute 
change in the small-ion content of the air may not be 
great and, as indicated above, other effects are present 
which tend to make any decrease less apparent. 

The numbers of large ions per breath in the last 
column of Table 2 are computed from the data on the 
assumption that they all came from the breath; the 
total number of both positive and negative large ions 
is 154 & 10° per breath. From measurements with an 
Aitken nuclei-counter in a closed room before and after 
it was occupied, Wait* found the number of condensa- 
tion-nuclei per breath to be, on an average, about 200 
< 10°. From comparison with the figure obtained for 
large ions, one would normally conclude that about 75 
per cent of the condensation-nuclei are electrically 
charged. While the respective tests were not made at 
the same time, the comparison may give a general indi- 
cation of that portion which comes from the breath 
electrically charged. This comparison would be quite 
fair, except that the number of large ions continually 
decreased with time as shown in Fig. 7. By assuming 
that the rate of decrease after the room ceased to be 
occupied occurred also during the time of occupancy, 
the computed average number of large ions of both signs 
per breath is about double that given in Table 2, or about 
300 & 10.6 Comparing this figure with the number 
of condensation-nuclei measured with the nuclei-counter, 
after making due allowance for their diminution with 
time, one infers that about three-fourths of the condensa- 
Since the tests of 
January 23 and of February 15 gave nearly identical 
values for the number of large ions per breath and since 
opposite sign of ions was measured, the indications are 
that, although most of the condensation-nuclei come from 
the breath electrically charged, no particular sign pre- 


tion-nuclei were electrically charged. 
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Fig. 7—Positive large ions in closed room, be- 
fore, during, and after occupancy by 10 persons 
for 30 min, main laboratory, Dept. of Terres- 
trial Magnetism, Washington, D. C., January 
23, 1934 
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dominates. Therefore, it seems probable, within the pre- 
cision of the measurements made, that electricity is not 
being removed from the body through the breath par- 
ticles ; additional experiments will be required to deter- 
mine how far this statement is true. 

The rate at which the number of particles in a closed 
room changes depends upon the difference in their rates 
of production and of disappearance. Fig. 4 shows the 
rate of disappearance for smoke-particles in the room 
chiefly due to their falling out under the force of 
gravity. Were the number of particles in the room to 
remain constant, then the rate of production must equal 
this rate of disappearance. If the rate of production 
be greater than this limit, then the rate of disappearance 
must be artificially increased (through ventilation) to 
keep the number of particles constant until the total 
rate of disappearance again equals the rate of produc- 
tion. Since the rate of disappearance through falling 
out is slow, the rate of disappearance through ventila- 
tion must closely approach that for production. How- 
ever, for electrically charged particles of breath the 
rate of disappearance is rapid (Fig. 7) and hence the 
rate of production can be correspondingly great if the 
number of particles may remain constant. For a rate 
of production greater than this limit the rate of dis- 
appearance must be increased through artificial means 
to keep the number of particles constant. Since, how- 
ever, the rate of disappearance is normally great, the 
disappearance through artificial means need not be so 
great as in the case of smoke-particles, assuming equal 
rates of production. It may be emphasized that the 
normal rate of production of smoke-particles by one 
individual smoking is many times that of breath-par- 
ticles. Assuming it is desirable to prevent an accumu- 
lation of particles (smoke or breath) in a room, it fol- 
lows that the interchange of air through ventilation 
must be many times that where there is smoking than 
that where there is no smoking. 

The large-ion counter arranged for self-recording 
should find considerable use in problems of ventilation 
since much information may be obtained with it. An- 
other instrument which should prove valuable in investi- 
gations of ventilation is the condensation nuclei-counter 
since it deals, not with the number of electrically charged 
particles but with the total, charged and uncharged; to 
that extent, it is superior to the large-ion counter. 
Parallel observations with the two instruments should 
yield still more valuable information. The develop- 
ment of a continuously recording nuclei-counter is ex- 
tremely desirable, but would require considerable time 
and effort and therefore should be undertaken by some 
organization prepared to give that time and effort. 


Summary 


(1) Continuous records of the small-ion and large-ion content 
of the air of a closed room made during several weeks show 
definite effects due to occupancy, the large-ion content under- 
going an increase and the small-ion content undergoing a de- 
A few hours after vacating the room and building the 
A gradual accumula- 


crease, 
large-ion content began to fall off again. 
tion of large ions occurred during the period of occupancy with 
a reverse effect in the small-ion content. All these effects were 
shown to be due principally to the presence of tobacco smoke or 


other contamination coming into the room from other parts of, 


the building, even though all windows and doors were kept closed 
except while someone was passing to or from the room. 
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(2) Continuous records of the small-ion and the large-ion 
content of the air of a room were secured while many persons were 
attending an exhibit in the room and in adjacent rooms. As no 
smoking of tobacco occurred on three days of the exhibit, the 
effects noted with the ion-counters were due to causes other 
than to tobacco smoke. No gradual accumulation of large ions 
occurred in this case, as occurred in the case of large ions from 


tobacco-smoke. Occupancy, however, did cause an increase in 
the large-ion content and a decrease in the small-ion content of 
the air of the room. Recovery of both large-ion content and 
small-ion content was much more rapid after the building was 
vacated than when there was smoking of tobacco. 

(3) Speciai tests after the exhibit showed that the small-ion 
content of the air of a closed room is appreciably decreased as a 
result of the room being occupied; these results are in agree- 
ment with those of Yaglou but in contradiction with those of 
Egloff. 

(4) The special tests indicate that about 300,000,000 charged 
nuclei are given out in each breath. This, in conjunction with 
the results by Wait on the number of condensation-nuclei given 
out in each breath, indicate that most of the nuclei come elec- 
trically charged from the lungs. The results further indicate 
that as many nuclei are charged with one sign as with the other 
and therefore appear to be removing no electricity from jhe body. 





Plans and Aims of Bureau of Mines 


Following his confirmation by the Senate as Direc- 
tor of the U. S. Bureau of Mines in the Department of 
the Interior, Dr. John W. Finch has briefly outlined cer- 
tain plans for making the Bureau a more useful agency, 
not only in connection with the recovery program of the 
Administration, but also in respect to the mineral in- 
dustries as a whole. 

For the immediate present the activities of the Eco- 
nomics Branch will be emphasized. This division will be 
reorganized by realignment of facilities within the Bu- 
reau of Mines to concentrate the collection and distribu- 
tion of economic and statistical data pertaining to the 
mineral industry in its broader aspects and to meet the 
requirements of the Government’s recovery program. 

Dr. Finch believes that, so far as minerals are con- 
cerned, advance estimates of demand can best be made 
by the Government in cooperation with private agencies. 
The collection of statistics affecting the mineral industries 
must be continuous and made on a uniform basis for 
which the Government is well equipped. The Director 
feels that the Government is in the better position to 
secure and compare both foreign and domestic data and 
to make fact-finding studies of tariffs, cartels, mining 
laws and decrees, as well as to define a just policy of 
conservation. 

Director Finch does not plan to stress economic studies 
at the expense of other Bureau work, but called atten- 
tion to the fact that the Bureau of Mines has been sub- 
ject to drastic curtailment of appropriations. 

In discussing work which he plans to resume as soon 
as funds can be obtained, Dr. Finch mentioned explo- 
sives research, study of methods of accident prevention 
in mines, and the resumption of studies of health of 
miners and of sanitation in mining communities. 

The Director looks forward to increased activity in 
petroleum research, studies of fuel utilization including 
those on smokeless combustion, the use of pulverized coal, 
and the manufacture of gas, coke, and byproducts, ete. 

Referring to the Bureau’s functions, Dr. Finch stated 
that it is an organization which endeavors to render 
friendly and cooperative service. 








By Harold L. Alt* 


Sun Effect and the Design of Solar 


Heaters 


(MEMBER) 


New York, N. Y. 


N this paper it is intended to give an analysis of the 
factors entering into the use of sun heat for warm- 
ing domestic hot water. The solar heater consists 

essentially of a coil of pipe exposed to the sun’s rays so 
as to heat the water in the pipe and to circulate the 
water to a storage tank, in much the same manner as 
employed in the waterback of a kitchen stove, connected 
with the kitchen boiler. At first thought it might appear 
that the water, if heated at all, would only reach a luke- 
warm state and would not attain a temperature sufficient 
to serve any practical use. Actually, however, under 
certain favorable conditions, these heaters serve quite 
well and have the unique advantage of requiring no fuel 
for operation. 

To date, the design of solar heaters seems to have 
been one of hit-and-miss, modified by the original ideas 
of the designer, who may have copied one he has seen 
somewhere else, or gone ahead blindly to the best of his 
ability with no guidance at all. The result of such con- 
ditions is just what might be expected: some of the 
solar heaters give good service and others do not. In 
recent years the advance in the art of heating due to re- 
search on heat transfer and sun effect problems makes 
it possible to apply some of the data which have been 
developed to the design of solar heaters. 


Limitations of Solar Heaters 


It must be understood at the outset that solar heaters 
have certain definite limitations and are not suited for 
all climates and weather conditions. In fact, they are 
absolutely confined to those localities where sunshine is 
stable enough to be counted upon every day in the year 
because, without sunshine there can be no hot water! 
They also must be located in climates of temperature 
sufficiently mild so that the water can be heated to the 
necessary degree and without the danger of freezing or 
occurrence of too much radiation from the circulation 
lines and storage tank. Places where solar heaters are 
in satisfactory use are principally Florida and the south- 
ern part of California. They may, however, be used in 
almost any portion of the southern United States if 
augmented by some auxiliary method of heating, such 
as a thermostatically controlled gas heater or a thermo- 
statically controlled oil burning boiler with an indirect 
heater arranged for summer and winter use. 

Solar heaters also must be placed in a position where 
they will receive the sun’s rays during the entire day. 
At no period of time should they be in the shade of any 
building, or obstruction while the sun is above the 
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horizon. Usually this position is selected on the roof 
of a building, but it should be low enough to permit the 
placing of the storage tank at some distance higher than 
the coil so as to secure a gravity circulation between the 
coil and the tank. Much better circulation will be ob- 
tained if the coil can be placed on a first story roof, or 
a porch roof, with the tank in the attic one story above, 
than if the coil is placed on a low portion of the main 
roof with the tank in the high portion and only a foot 
or two between the level of the coil and the bottom of 
the tank. 


Quantity of Water to Be Heated 


The quantity of water to be heated will be the same 
as required in any similar building as only the source 
of heat is changed, but the source of heat is an inter- 
mittent one and cannot be counted upon for much more 
than an approximate average of 8 hours per day. This 
does not mean that the sun does not shine more than 8 
hours per day, but it does mean that it cannot be relied 
upon to do any very effective heating of water for a 
much longer period. Therefore, the tank capacity must 
be sufficient to carry over the other 16 hours when there 
is little or no sun heating. 

If it is assumed that the average person uses about 40 
gal of hot water per day, during sixteen twenty-fourths 
of the day the consumption based on a straight ratio 
would amount to 16/24 of 40 gal or about 26 gal. 
Owing to the fact that a large portion of the 16 hours 
when no heating is being done occurs at night, also 
when little hot water is being used, it probably is suffi 
cient to allow only one-half of the quantity of hot water 
being used during this 16 hour period instead of the 
two-thirds resulting from a straight ratio. 
locations where people keep early bedtime hours, it 
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might even be slightly less than one-half, but for safety 
it will be assumed that one-half of the total hot water 
consumption will occur during the time when the solar 
heater is not functioning. Therefore the tank 
have the capacity to store during the day about 20 gal 
per person for night use and until the solar heater again 
goes into operation on the following day. 

It is well known that it is impossible to draw the 
complete amount of stored hot water from a tank with- 
out having the incoming cold water cool the remaining 
hot water down to so low a temperature as to make it 
unsatisfactory for use, and the amount remaining in the 
tank when this occurs is approximately 25 per cent. So 
25 per cent must be added to the storage capacity to al- 
low the full 20 gal per person to be drawn, making 
the total storage per person, 20 gal plus 25 per cent of 


must 











20 gal or 25 gal. Thus, for a family of four persons a 
tank with 25 gal * 4 or 100 gal would be required. 

This is graphically illustrated in Fig. 1 where a 100 
gal tank is shown with both the amount of usable water 
stored for the 16 hour period and the amount remaining 
in the tank indicated. 


The Pipe Coil 


In order to receive the greatest amount of heat from 
the sun, it is evident that the coil should be placed with 
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moves daily from the eastern to the western horizons 
and annually from the farthest north to the farthest 
south positions, while the pipe coil is fixed in an un- 
changing position, it becomes evident that the coil must 
be so placed as to receive the maximum average sun 
effect for all sun positions. If the coil is placed with 
one axis running true north and south as shown in Fig. 
2, it is evident that it will receive the sun from the east 
as early, and the sun from the west as late, as any 
setting that can be devised. This will take care of the 
daily sun movement from east to west. 

In the other direction, allowance must be made for the 
sun being higher in the sky in summer than it is in the 
winter and two possibilities suggest themselves. One 
is to place the coil so the surface will be perpendicular 
to the sun at noon in its mid-position, as shown in Fig. 
3, and the other is to place the coil so that the surface 
will be perpendicular to the sun at noon in its lowest 
position. The theory back of the second idea is that 
a greater amount of heat for the water is required in 
winter when the sun is at the lowest position and, there- 
fore, that is when the coil should be perpendicular to the 
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noon rays. As the sun comes back north, the outside 
temperature, water temperature and box temperature all 
will be higher while the radiation of the tank and circu- 
lating pipes will be reduced, thus actually requiring less 
sun heat to secure the same amount of water warmed 
to the same degree of temperature. This second position 
is illustrated in Fig. 4 and has the added advantage of 
inclining the coil to a greater degree so that air pockets 
are less liable to form in the coil and so that the coil 
will be entirely filled with water and work at its highest 
efficiency. 

The point is now reached as to what kind of coil 
would be best suited for the purpose in mind, remember- 
ing that the coil lies flat from east to west but is inclined 
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toward the sun in either the mid position, (see Fig. 3) 
or the lowest position, (see Fig. 4) as previously noted. 
This means that the south end of the coil will be lower 
than the north end, and determines at once that the north 
end will be the discharge end of the coil while the south 
end will be the inlet end. 


Design of Coil 


The next question is what type of coil will be most 
desirable and of what material should it be made. Owing 
to the fact that the coil is to be enclosed in a box, of 
which more will be said later, it is desirable to have the 
coil in a square or oblong form; hence a mitre coil is not 
suited for this work. Neither is a header coil desirable 
as the water in passing through is heated, and some 
of the pipes would be at different temperatures from 
others, resulting in varying amounts of expansion which 
would tend to open the joints at the header connection. 
This leaves only the return bend coil to be considered 
and with such a coil it is readily apparent that the pipes 
must run from east to west as shown in Fig. 5. If the 














1935 


February, 


pipes are run in a direction from north to south, there 
will be a higher point in each loop at the north end in 
which air will collect and interfere with the circulation. 

If copper tubing with stream line fittings is employed 
it would seem that the highest efficiency would result for 
the following reasons: 

1. Copper has a high heat conductivity which would facilitate 
the transmission of heat into the water. 

2. The stream line fittings permit the flow of water with the 
least amount of friction and would aid in maintaining circulation 
with the tank especially at times when the tank temperature ap- 
proaches the coil temperature and the circulation head is slight. 

3. This material is non-corrosive with almost any water, there 
being only a few cases where copper piping will not stand up. 

4. It is light and interposes the minimum weight which can 
be expected. 

5. It will not discolor the water with any rust tint at any 
time in the future. 

Galvanized iron pipe coils with galvanized fittings can 
be used if desired and possibly may be cheaper in some 
localities. It is probable that a slight increase in the 
square feet of coil will be necessary, over that required 
with copper, if galvanized pipe is used. Whether cop- 
per or galvanized iron is used is a matter entirely at the 
discretion of the designer. 


Circulation Connections with Tank 


The circulation connections with the tank should be 
of the same material as the coil; if a copper coil is used, 
the same pipe and fittings should be used up to the tank 
and back and the tank also should be copper. If galvan- 
ized iron is employed for the coil, the circulating pipes 
also should be galvanized to avoid electrolytic action 
when copper and galvanized iron are incorporated on 
the same water line and in contact with each other. It 
is true that the higher heat transmission of copper will 
result in a slightly greater heat loss on the circulation 
lines but this will not amount to anything serious espe- 
cially as these usually are short and should be properly 
insulated. Air pockets must be carefully guarded against 
in the circulation lines the same as on any gravity hot 
water circulation system and it is desirable to connect 
the coil discharge line to the highest connection on the 
side of the tank and not to a connection on the top of 
the tank where an air pocket will be formed—see Fig. 6. 


Insulation of the Tank and Lines 


The storage tank should be insulated with some effi- 
cient type of insulation, such as hair felt or rock wool, 
and the insulation should be 1 in. thick. Otherwise 
there will be quite a heat loss due to radiation from the 
tank during the 16 hour period when there is no heat 
supplied by the heater and from the circulation lines 
during the 8 hours when the heater is in operation. The 
hot water line from the tank to the fixtures also should 
be insulated to prevent the drawing off of cooled water 
whenever a faucet is opened and the wastage of water 
and heat from this cause. No gravity circulation to fix- 
ture outlets can be obtained with this type of hot water 
supply owing to the height at which the tank must be 
placed. 
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Construction of the Hot Box 


To secure greater heat transmission to the coil it is 
customary to locate the coil in a “hot box” which is con- 
structed in most cases of wood with a glass top. This 
results in the coil receiving heat from two sources; viz., 
(1) the sun’s rays and (2) the heated air in the box. 
The interior of the box should be arranged to reflect all 
of the heat possible to the coil and to retain in the box 
all of the heat possible without transmitting the accumu- 
lated heat to the outside air. For this reason all of the 
interior of the box should be painted white in an effort 
to prevent the sides absorbing any more heat than neces- 
sary and the bottom should be similarly treated. The 
coil on the other hand should be painted a dull black 
in order to absorb the heat and transmit it to the water 
within. 

Usually a metallic plate is placed in the bottom of the 
box with the idea that the sun’s rays which do not fall 
on the pipe will fall on the plate, heat the plate, and 
that the plate will transfer this heat to the pipe coil by 
conduction, and by radiation. It would seem that there 
might be a slight gain in the use of the plate if it were 
closely bonded into contact with the metal of the coil 
so as to transmit the heat through the metal rather than 
via the air.'' Possibly copper piping with extended fin 
surface would do this much better but, so far as known, 
this never has been used. 


Coil Efficiency and Amount of Surface 


The amount of coil required is a very much disputed 
point and this is due no doubt to the different positions, 
types of coil, materials used and climatic conditions 
under which solar heaters have been built and operated. 
According to sun tests made as far north as Detroit,* 
for the middle 8 hours of the day—that is from 8:00 
A. M. to 4:00 P. M.—the average Btu received on a 
hot summer day amounts to about 225 Btu per sq ft, on 
surfaces in a horizontal plane and without any enclosing 
box. If it is assumed that in a box 5 ft square with 
a coil, the coil covers roughly one-third of the area, the 
other two-thirds being space between pipes and around 
the sides of the coil, the coil will have a projected area 
exposed to the sun of 14 of 5 ft x 5 ft or 814 sq ft. If 
the coil were made of 1-in. copper tubing, for example, 
this would amount to 20 1-in. pipes, 5 ft long (includ- 
ing the return bends) and about 3 in. center to center. 

The sun heat on the coil would be 

8% X 225 Btu per hour or 1,87 
while the remainder of the heat wenn? be dissipated in 
the box and would amount to 

16%% X 225 Btu or 3,750 Btu per hour 
As the glass on the top of the box absorbs about one- 
sixth of the sun’s heat*® only five-sixths of the heat 
calculated can be assumed as actually entering the box, 
and, due to shadows from the sides, probably only 75 
per cent average of the box is effective during the 


3tu per hour 





‘Copper bottom plates, when used, should be notched out to receive 
the fittings on the coil in such a way as to allow the coil pipe to rest on 
the plate throughout its entire length and the pipe should be joined to 
the plate with a contietene solder joint. 

2See Tue A. S. H. V. E. Guipp, 1934, p. 120. 

Walker, 
©. Transactions, Vol, 38 


%See Field Studies of Office Building Cooling, by J. H. 
S. S. Sanford and E. P. Wells, A. S. H. V. © 
1932. 
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whole 8 hour period. This reduces the figures for heat 
actually entering the box to 

For the pipe 

1,875 Btu X % XX 75 per cent or 1,172 Btu per hour. 

For the balance of the box 

3,750 Btu X % XX 75 per cent or 2,344 Btu per hour. 

To make the balance of the calculations, certain as- 
sumptions will have to be made and the results checked 
with the assumptions to see how far off the assump- 
tions may be. It will be assumed, for example, that 
the outside temperature is 70 F and that the water 
enters the coil also at 70 F and leaves at about 120 F or 
a 50 F temperature rise. Then the average water 
temperature passing through the coil is 

120F — 70F 
70F +- ———————- or 95F 
2 
and, if the pipe absorbs‘ 3 Btu per square foot of 
external surface, per hour for every degree difference 
between the temperature in the box and the average 
water temperature, then the heat absorbed by the pipe 
per square foot will be 
3 Btu X average temperature difference 
The coil as previously determined has 20 pipes 1-in. 
o.d, and each pipe is 5 ft long so the total coil surface is 
(1 in, X 3.14) 
— < 5 X 20 ft or 26 sq ft plus 
12 in. 
Therefore, the heat absorption for the coil from the 
air in the box will be 
3 Btu X 26 sq ft or 78 Btu, per degree t. d. 

Now the glass over the top of the box has an area 
of about 25 sq ft, and transmits about 1.1+ Btu per 
square foot, per degree difference between the tempera- 
ture inside of the box and the temperature outside, so 
that the glass transmission in this case for each degree 
of temperature difference will amount to 

1.1 Btu * 25 sq ft or 28 Btu. 
Consequently, for every degree that the box tempera- 
ture rises above the outside temperature, there will be 
a loss of heat from the box amounting to 28 Btu and 
an absorption of heat by the piping in the box of 78 
Btu additional. The absorption of heat by the pipe, 
however, will not begin until after the box temperature 
exceeds the average water temperature of 95 F for the 
water passing through the coil because, unless the box 
temperature exceeds the average water temperature, the 
heat picked up by the coil when the water is below the 
box temperature will be given off by the coil again as 
soon as the water is heated above the box temperature. 

These conditions are plotted graphically in the chart 
shown in Fig. 7 where an arbitrarily assumed temper- 
ature rise of 50 F in the box is used to determine the 
lines for glass transmission and pipe absorption. With 
50 F temperature rise in the box the glass will transmit 

(120 F—70 F) X 1.1 Btu X 25 sq ft, or 1,375 Btu 
and the pipe will absorb 

(120 F—95 F) X 3 Btu X 26 sq ft, or 1950 Btu. 
These two points have been plotted on the chart above 
50 F rise in the box and the glass transmission line 
has been drawn to 0 Btu for 0 F rise in the box while 
the pipe absorption line has been drawn to 0 Btu for 


25 F rise in the box which corresponds to a box temper- 

*Transmission through ferrous pipe, water to air generally is taken 
at 2 Btu per sq ft, per degree difference per hour but the transmission 
of copper is roughly as 5:3 making the coefficient for copper 3.33+-. 
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ature of 95 F below which point all absorption of heat 
by the pipe from the box air ceases. 

The total heat transmitted into the box under the 
conditions assumed has been calculated to be about 2,344 
Btu, which if 25 per cent is assumed as lost in the box, 
gives about 1,758 effective Btu and this line has been 
drawn across the chart at 1,758 Btu on the left hand 
scale. It is evident that, when the glass loss plus the 
pipe absorption equals the total effective heat developed 
in the box, no further temperature rise in the box can 
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Fig. 7 


be expected. Therefore, if the vertical heights for each 
of the lines for glass transmission and pipe absorption 
are added together and a resultant total heat utilized 
line produced, the point at which this total heat line 
crosses the horizontal line of effective heat available will 
be the box temperature which will give a condition of 
heat equilibrium. This is found to occur at 35 F rise 
in the box or a box temperature of 105 F. 

The heat received from the sun’s rays and the heat 
received from the air in the box may now be combined 
and the total heat picked up by the coil calculated, this 
being as follows: 


Heat from sun, previously calculated................. 1,875 Btu 
Heat from surrounding air 

(105 F — 95 F) X 3 Btu X 26 sq ft............. 780 Btu 
Total heat received by the coil..................200-. 2,655 Btu 


The pounds of water per hour which will be heated 50 F 
with this amount of heat entering the coil will be 
2,655 Btu / 50 Btu or 53 Ib, or 
53 Ib / 8% Ib, which is 6% gph (almost) 
and in 8 hours this will give 
6% gal X 8 or 52 gal heated during sunlight time. 
As there were 26 sq ft of pipe surface in the box, this 
shows 
52 gal / 26 sq ft, or 2 gal per square foot per day 
as the heating capacity of a solar coil under the condi- 
tions assumed. 
The practical result of all of this investigation has 
been embodied in the two schedules shown in Table 1 
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and Table 2; Table 1 is based on the average use of 
40 gal of hot water per day per person while Table 2 
has the same information modified to suit the rate of 
30 gal of hot water per day per person. The designer 
must select his own basis for his installation although 
it would seem that the 30 gal rate in most cases would 
be adequate. 

Some criticism of Tables 1 and 2 may be offered on 

the following grounds: 

(a) The amounts of heat received, area of coil, etc., have been 
calculated on the basis of the sun effect according to tests 
in Detroit and the sun effect in the southern part of the 
country would be considerably greater. 

(b) The tests even at Detroit were made on a flat surface 


¢ of Earth’ Orbif 


which is not perpendicular to the sun’s rays at any time, 
even at noon, whereas (with an inclined pipe coil) the 
projected surface of the coil would be perpendicular with 
the sun’s rays at noon and therefore would receive more 
heat than indicated by the Detroit tests. 

(c) The water used per occupant may be less than that sug- 
gested by the two tables one for 40 gpd, and the other for 
30 gpd. 

(d) The use of double glass on the top of the box would add 


Table 1 
ITEM OF DESIGN NUMBER OF OCCUPANTS IN RESIDENCE 
(Based on 40 gal Rate)... 1 2 3 4 65 6 7 . 
Gallons 

Hot Water Used at Night, 

OO RN nos wh nce tad 20 20 20 20 20 20 20 20 
Hot Water Used at Night, 

eS a ae 20 40 60 80 100 120 140 160 
Retained in Tank, 25%.... 5 10 15 20 25 30 35 40 
Tank Capacity Required... 25 50 75 100125 150 175 200 
Hot Water Used During Day 2 


20 40 60 80 100 120 140 160 


Total Water to Be Heated 


in 8-Hour Period....... 45 90 185 180 225 270 3815 360 
Water to Be Heated per 
NE Far a ie 6 12 17 23 28 34 39 45 





Copper Coil Surface Re- 

quired in Sq Ft........ 22 45 66 90 113 135 158 180 
“quivalent Length in Feet 

of 1 in., Copper Pipe.. 88 180 264 360452 540 632 720 
tox Area in Sq Ft..... 22 45 66 90 113 185 158 180 
Size of Box, Width, Ft.... 4 6 . 9 10 11 12 12 
ength of Box, Ft........ 5% 7% 8% 10 11% 12% 138% 15 
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to the box temperature due to the reduced transmission to 
the outside air through the glass. 

(e) Practical installations are operating with less surface than 

shown as required by the tables. 

To answer these objections categorically, let the ques- 
tion be considered as to what amount of sun heat will 
be received in latitudes where solar heaters are in use. 
Reference to Fig. 8 shows the relation of the earth to 
the sun’s rays in both winter and summer for the north- 
ern hemisphere where it will be noted that the sun’s rays 
fall vertically on the Tropic of Cancer when the sun is 
farthest north, as the saying is, and vertically on the 
Tropic of Capricorn when the sun is farthest south. 
The farthest north position is reached on, or about, 
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Fig. 8A 


June 21st and the farthest south position on, or about, 
Dec. 21. The time of spring and fall equinox occurs 
when the sun’s rays are vertical over the equator which 
is on, or about, Mar. 21 and Sept. 21. It will be noted 
that, in the summer period in the northern hemisphere at 
the time when the sun is perpendicular over the Tropic 
of Cancer, the sun’s rays are tangent 234% deg past the 
north pole—or at the far side of the Arctic circle, while 
in the winter period when the sun is farthest south, the 
rays are tangent 2314 deg from the north pole, or at the 
near side of the Arctic circle. 


Table 2 
ITEM OF DESIGN NuMBER OF OCCUPANTS IN RESIDENCE 
(Based on 30 gal Rate)... 1 2 3 4 5 6 7 7 
Gallons 

Hot Water Used at Night, 

BOT FOTO cocccecscees 15 15 15 15 15 15 15 15 
Hot Water Used at Night, 

BE bcidehive wane addon 15 30 45 60 75 90 105 120 
Retained in Tank, 25%.... 4 8 12 15 19 23 27 80 
Tank Capacity Required... 20 40 60 75 95 115 130 150 


Hot Water Used During Day 15 30 45 60 75 90 105 120 


Total Water to Be Heated 








in 8-Hour Period....... 35 70 105 135 170 205 235 270 
Water to Be Heated per 

BE -ccenevksuescoieoens 1% 9 13 17 21 26 29 84 
Copper Coil Surface Re- 

quired in Sq Ft....... . 35 52 67 85 102 117 1385 
Equivalent Length in Feet 

of 1 in., Copper Pipe.... 68 140 208 268 340 408 468 540 
Box Area in Sq ft........ 17 85 52 67 85 102117 186 
Size of Box 

Width in Feet.......... 4 a 8 9 10 10 11 

Length in Feet........ 4% 6 7% 81 9% 10 11% 12% 
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In order to find the angle with the horizontal at which 
the sun’s rays strike the earth at noon on any particular 
date the following formula may be used: 

Lx = 90 deg — (Lat. of Place — Lat. of Sun) 


which fermula applies for all conditions when the sun 
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Zx. See Fig. 10. Therefore, the number of sun rays 
falling on a horizontal surface at any angle (and, pre- 
sumably, the sun effect) varies as the sine of the angle 
at which the rays impinge. 

If it is assumed that the 30th parallel of north latitude 
covers a belt extending approximately 500 miles on 
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is north of the equator but which must be modified when 
the sun is south of the equator to: 

2x = 90 deg. — (Lat. of Place + Lat. of Sun) 

when Za is the angle of the sun’s rays with the horizontal 

earth’s surface. 

Lat. of Place equals the latitude of the place where the 
angle is desired to be found. 

Lat. of Sun is the number of degrees that the sun is 
north or south of the equator as the case may be. 

Fig. 8A shows a more detailed diagram of how this 
formula may be applied. In the first place it will be 
assumed that the 40th parallel of north latitude covers 
a typical portion of the earth about 1,000 miles wide 
and Detroit will be found to lie within this area. There- 
fore, the angle of the sun’s rays at Detroit on the 21st 
of June when the sun is farthest north will be by the 
formula 


/ 


Lx = 90 deg (40 deg — 23% deg) 
or 

2x = 90 deg — 16% deg which is 73% deg. 
Similarly, when the sun is in the farthest south posi- 
tion, or directly over the Tropic of Capricorn, the angle 
x will be 

Ze = 90 deg — (40 deg + 23% deg) 
or 


‘ 63% deg or 26% deg. 


<x = 90 deg - 

Now the Detroit test was made on Aug | or 41 days 
after the sun had reached the farthest north position 
and, as the sun moves from the Tropic of Cancer to 
the Tropic of Capricorn in half a year—or 182% days 
—the average movement in degrees per day is 

47 deg / 182% da or 0.26 deg per day. 
In 41 days it had moved 
41 da X 0.26 deg or 10.66 deg, say 10% deg 
Then the latitude of the sun north of the equator at the 
time of the test must have been approximately 
23% deg — 10% deg or 13 deg. 
and the angle with the horizontal must have been 
90 deg (40 deg — 13 deg) or 63 deg. 

This is graphically pictured in Fig. 9. It also may be 
proved that, if the number of sun rays falling verti- 
cally on a square foot of surface is considered as unity, 
the proportional number of sun rays falling on the same 
square foot at an angle will vary as the sine of the 
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each side, it will be found that the major portions of 
Florida and southern California come within this belt 
and constitute the sections where solar heaters are in 
use in this country. The angle at which these rays 
fall, when the sun is farthest north, when it is in mid 
position, and when it is farthest south, then will be 
by the previously given formula 

Lx = 90 deg — (30 — 2314) or 83% deg. 

Lx = 90 deg — (30 — 0) or 60 deg. 

Lx = 90 deg — (30 + 23%) or 36% deg. 

With the sun effect as equal to the sine of the imping- 
ing angle, and with vertical sun rays as unity, and the 
angle at Detroit on Aug. Ist as equivalent to an average 
sun effect of 225 Btu for the 8 hour period centering 
on 12 o’clock noon, the following table may be de- 
veloped : 

Sin 90 deg, 1.0000 equivalent to 253 Btu average 

Sin 83% deg, 0.99357 equivalent to 250 Btu average 

Sin 73% deg, 0.95882 equivalent to 240 Btu average 

Sin 63 deg, 0.89101 equivalent to 225 Btu average (Test) 

Sin 60 deg, 0.86603 equivalent to 220 Btu average 

Sin 36% deg, 0.59482 equivalent to 150 Btu average 

Sin 26% deg, 0.44620 equivalent to 113 Btu average. 

Based on the sine equivalent of sun effect, a curve may 
be plotted showing the percentage of the maximum heat 
sun effect which will be received for any inclination of 
the sun’s rays as indicated in Fig. 11. Owing to the 
rounded surface of the pipe, it is evident that, when the 
coil pipes are run in an east and west direction, the 
projected surface of the coil is always perpendicular 
to the sun’s rays at noon and the coil itself will receive 
the maximum sun effect regardless of the distance the 
sun may be above the southern horizon at noon. See 
Fig 12. 

It also is evident that the box will not receive the 
maximum sun effect except when the bottom of the 
box is perpendicular to the sun’s rays at noon; if the 
box is set with the bottom perpendicular to the sun rays 
at their /Jowest angle as has been previously suggested, 
for 30 deg north latitude this will mean am angle with 
the horizontal of 53% deg as shown in Fig. 13. Under 
this condition possibly 253 Btu could be used as the 
sun effect against the 225 Btu used in the calculations 
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presented, but the lower outside temperature—prob- 
ably around freezing or slightly above—prevailing at 
such times would increase the glass transmission to a 
point where the use of this higher figure seems unwar- 


ranted. 
Use of Double Glass 


The use of double glass might be of benefit in cold 
outside temperatures but if one thickness of glass results 
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Fig. 13 


in the absorption of about one-sixth of the sun heat it is 
fair to assume that two thicknesses would have about 
twice this absorption which conclusion is borne out by 
the tests on double plate glass given in THe A.S.H.V.E. 
Guipe 1934.° Let the 5 ft x 5 ft box with 100 lineal 
feet of l-in. pipe previously considered now be taken 
with double glass. This gives for the heat effect on 
the coil 

1,875 Btu X % X 75 per cent or 937 Btu per hour 
and for the balance of the box 

3,750 Btu X % X 75 per cent or 1,875 Btu 

or, with 25 per cent lost in the box, 1,407 Btu available. 
The pipe will still absorb 3 Btu for every degree that 
the box rises above the average water temperature of 
95 F but the heat transmitted out of the box through 
the double glass will be reduced from 1.1 Btu per square 
foot, per degree difference, to about 0.45 and this will 
make the heat loss through glass transmission for every 
degree rise in the box 

25 sq ft X 0.45 or 11% Btu 
Replotting Fig. 7 on the basis of double glass and in 

the same manner as previously pursued, it is found 
that the pipe transmission for 50 F rise in the box 
remains the same or 1,950 Btu (which is to be ex- 


®Page 119. 
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pected) and that the glass transmission only reaches 
562 Btu under the same rise in the box. The resultant 
of the two lines crosses the line of total heat available 
in the box at 38 F or when the box reaches a tempera- 
ture of 108 F which is only 3 F higher than with single 
glass. See Fig. 14. 

For lower outside temperatures double thicknesses of 
glass do, however, render some real service as is shown 
in the comparative curves given in Fig. 15 where the 
same curves are plotted for 35 F outside and which 
indicate that the box temperature with single glass 
would oily reach 97 F or 2 F above the average water 
temperature so that the transmission from the air to the 
coil would practically be lost under this condition 


whereas, if double glass were used, the box would reach 


109 F in temperature, or slightly better than in Fig. 7 
for 70 F outside and with single glass. 

The quantity of water to be supplied per occupant 
must remain a matter to suit the judgment of the de- 
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signer but if 20 gal per day is desired, the Occupants 
in Table 1 may be considered as doubled and if 15 gal 
per day is desired the Occupants in Table 2 may be 
considered as doubled. It has been the aim in this study 
more to determine the features necessary to supply a 
given number of gallons of heated water per day under 
the conditions obtaining with the solar heater than it has 
been to determine the amount of water which will be re- 
quired per occupant as this will vary with the type of 
person and his status of living. 


Combinations with Auxiliary Heaters 


It might seem feasible to use solar heaters in many 
localities, where the sun cannot be depended upon at all 
times, in conjunction with some standby means of heat- 
ing such as a gas water heater or oil fired steam boiler ; 
by this means the sun heat could be used as long as avail- 
able and the fuel heater would only come on when the 
sun heat fails or is exceeded by the load. This should be 
automatic in arrangement with a thermostat in the stor- 
age tank turning on the fuel operated heater only when 
required. Two typical schemes of such an installation 
are shown in Fig. 16 where branch circulation pipes are 
carried down to the fuel heater and the heater is turned 
on and off automatically by the thermostat located about 
2% the height of the storage tank. Arrangement should 
be made to drain the solar heater and piping where tem- 
peratures below freezing are encountered. 


Conciusions 


Several conclusions may be drawn from this study; 
first, that solar heaters, especially when combined with 
an auxiliary heater, have a much wider application than 
has been developed to date. Second, that they can be 
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made to furnish a considerable supply of heated water 
at all times of the year when the sun is available in 
climates where the outside temperature does not go be- 
low freezing. Third, that the tank storage should ap- 
proximate 62 per cent of the daily use to include a 25 per 
cent retention. Fourth, that the box should be inclined 
toward the sun so that the bottom will be at right angles 
to the sun rays at the lowest southern position on Dec. 21. 
Fifth, that there is no advantage in placing the coil pipes 
closer together as the sun effect on the coil will not be 
increased and the size of box cannot be reduced without 
the loss of some of the sun heat. Sixth, that the coil 
surface in square feet should be not less than 50 per cent 
of the number of gallons of water to be heated per day. 
Seventh, that double glass is desirable and beneficial in 
all cases where the minimum outside temperature goes 
below 60 F. Eighth, that the coil piping and circulation 
lines should not be less than 1-in., size and 1%-in., 
would be even better. 





Data on U. S. Soil Temperatures Correlated 

A discussion of each of the following conclusions, to- 
gether with graphs to illustrate them and summary tables 
for each of 32 State Agricultural Experiment Stations, 
specifying conditions of exposure, soil type, soil cover, 
depth of thermometer, and period of observation, and 
showing the average monthly and annual temperatures, 
together with the mean daily ranges and the mean 
monthly ranges when available, and a bibliography, is 
included in a paper published in the Monthly Weather 
Review. Where possible, the temperatures used were 
obtained by averaging the mean daily maximum and 
mean daily minimum temperatures for each month. 

A study of the tabulated records and graphs suggests 
a number of conclusions, which are given herewith: 

(a) Air and soil temperatures near the surface vary in a 
fairly parallel manner. 

(b) The soil temperatures at. slight 
higher than the air temperatures throughout the year. 


depths are generally 


(c) The diurnal range in soil temperatures extends to a 
depth of about 3 ft. 

(d) The annual range in soil temperature is quite apparent 
at a depth of 10 ft, the greatest depth for which a record is 
obtainable in the United States. 

(e) The lag of maximum and minimum soil temperatures 
increases with depth. 

(f) <A cover crop lessens the diurnal and annual temperature 


ranges. 





(g) In the winter time, northerly stations, where the snow 
cover is more or less permanent, show higher mean monthly 
soil temperatures than stations somewhat farther south or west, 
but lacking a good snow cover. 

(h) The presence of moisture in the soil tends to give a low 
and uniform temperature. 

(1) Loam, clay, and peat soils never become as warm in sum- 
mer as the drier gravel and sand soils. 

(7) Soil annual 
altitude. 

(k) South exposures, at any altitude, have higher tempera- 


temperature and _ its range decrease with 


tures and a greater range than north exposures. 

(/) In general, the range of soil temperature at a 3-in. 
depth is about three-fourths the range of air temperature in the 
warmer half year, and less than two-thirds of the reduced air 
temperature range in the colder half year. 

(m) From the general surface layer downward, the daily 
range decreases geometrically. 

(nw) Any 
markedly. 

(0) In general, there are much smaller daily ranges at slight 
depths in winter than in summer, though the range of air tem- 


covering on the soil reduces the daily range 


perature is not changed so much. 

(p) The drier climates generally have the larger daily ranges 
of soil temperature. 

(q) In general, the drier months in the warm season have 
the larger ranges of soil temperature. 

(r) Monthly ranges are considerable to depths of 12 in. in 
the north and 24 in. in the south. They decrease fairly rapidly 
with increase of depth, but proportionally not nearly so fast as 
the daily ranges. 














The A. S. H. V. E. Guide 1935 


NGINEERS, architects, contractors, students and men en- 

gaged in trades covering heating and air conditioning have 
learned to rely on data found in THe Guine published anrually 
by the AMERICAN Society oF HEATING AND VENTILATING ENGI- 
NEERS. The 13th edition of this reference book and text has 
just been released, and copies are now available. 

Though the Guide Publication Committee has procuced a new 
book, it has retained from the older ones those data which are 
basic and fundamental and it has made additions and changes 
to cover new developments in both theory and practice. More 
than 200 engineering specialists have helped in the preparation 
of THe Guipe 1935. This work of the members and sub-com- 
mittees has been correlated and edited by the Guide Publication 
Committee: Walter L. Fleisher, Chairman, John Howatt, Prof. 
G. L. Larson, Samuel R. Lewis, E. N. McDonnell, Prof. W. M. 
Sawdon, and J. H. Walker, with J. L. Blackshaw as technical 
assistant. 

Tue GuIpE 1935 has three divisions. The Technical Data Sec- 
tion, pages 1 to 706, is a reference book and text, which in its 41 
chapters covers the fields of heating, air conditioning, cooling, 
insulation, and ventilation in their theoretical and practical aspects. 
Starting with factors fundamental to heating and air condition- 
ing—air properties, air distribution, ventilation requirements, 
heat transmission coefficients of materials and of various struc- 
tures—it carries on through discussions of the many types of 
heating, cooling, and conditioning needed, with their applications 
and methods of accomplishment. It here treats of systems of 
heating, cooling, and air conditioning; of fuels; of apparatus and 
machinery ; of test methods and instruments. 

\ Chapter on Sound Control considers the theory and prac- 
tice of insulating against sound and automatic control devices 
The machinery and instruments needed for 


are fully covered. 
the devices and systems discussed are described in detail. The 
concluding chapter gives abbreviations, values, symbols and con- 
version equations for the terms used in this text and related ones. 

Wholly new this year in addition to an inserted psychrometric 
chart is the section called Problems in Practice which supple- 
ments Chapters 1 to 40. 


Made in the form of questions and an- 





swers relating to the material presented, these practical treat- 
ments summarize each chapter in an interesting and instructive 
way, and it is felt that this added feature will prove of great 
value to users of THE Guine, 
the Technical Data Section has been made in order that refer- 


A more comprehensive index to 


ences may be more quickly checked in the text. 

A major division of THr GuIpE 1935 is the Catalog Data Sec- 
tion of 224 pages listing the products and services offered by 
leading manufacturers in the field, giving pictures, specifications 
and ratings. The Index to Modern Equipment which follows lists 
alphabetically by products the manufacturers who can supply the 
products named, with ready reference to the individual manufac- 
turer’s catalog data. 

Included in THe Guine is a Roll of Membership of the Amer- 
ICAN Society oF HEATING AND VENTILATING ENGINEERS, made 
both alphabetically and geographically, with a summary of the 
committees and officers of the Society. 

There are 1024 pages in THe Guipe 1935 and bound in a 
flexible red cover, 6 x 9 in. in size, it can be obtained by address- 
ing the AMERICAN Society oF HEATING AND VENTILATING ENGI- 
NEERS, 51 Madison Ave, New York, N. Y., at a cost of $5.00 


per copy. 


W. W. Macon, Former Secretary, Dies 


William Watts Macon, who served as secretary of the A.S. 
H.V.E. in 1911 and 1912, died on January 1, 1935, at the Mur 
ray Hill Hospital, New York City, after a cerebral hemorrhage. 
His services toward the advancement of the profession during 
the early days of the Society are memorable for their construc- 
tive character. He was greatly interested in heating and venti- 
lating and contributed several papers to the Society, which he 
joined in 1908, 

Mr. Macon, who also was 
formerly editor of Metal 
Worker and _ Engineering 
Record, was managing editor 
and associate editor-in-chief 
of Iron Age from 1917-1930 
and editor-in-chief from 1930 
until 1932, when he retired be- 
cause of illness. Since then 
he had been a consulting ed- 
itor to the publication. 

3orn in New York City on 
May 19, 1875, he was gradu 
ated from Cornell University 
with the degree of mechani- 
cal engineer in 1898. While 
at Cornell he began his jour 





nalistic career as editor of 
The Sibley Journal of Engi- 


neering and immediately after 


W. W. Macon 


graduation, he joined the edi 
torial department of 7he Engineering Record and later became 
editor. 

From 1905 to 1911 Mr. Macon was editor of Metal Worker 
until he became associated with /ron Age, both David Williams 
Co. publications. 

Mr. Macon was a director of Iron Age Publishing Co. and a 
member of the American Society of Mechanical Engineers, the 
American Iron and Steel Institute, the Association des Ingenicurs 
de Chauffage et Ventilation de France, and the Cornell Society 
of Engineers of which he was formerly president. 
urer of the Cornell Alumni Corp. from 1918 to 1931, president 


He was treas 


in 1931 and 1932, and he had been chairman of the Alumni com- 
mittee of the Cornell Alumni News. Other memberships in 
cluded the English Speaking Union, the Engineers’ and Cornell 
Clubs of New York, and the Engineers’ Club of Brooklyn. 

The Officers and Council have expressed their sincere sym 
pathy to Mrs. Maud Andruss Macon, and his daughter, Mrs 
B. S. Cushman, who survive, 











A. S. H. V. E. Officers Elected in 1935 





Joun Howatr G. L. Larson 
Chicago, II. Madison, Wis. 
President First Vice-President 





D. S. Boypen ALFRED J. OFFNER 
Boston, Mass. New York, N. Y. 
Second Vice-President Treasurer 
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Council Members Elected for Three-Year Term 


J. F. McIntire ALBERT BUENGER 
Detroit, Mich. St. Paul, Minn 


F, E. GresecKe W. E. Starx 
College Station, Texas Cleveland, Ohio 














Local Chapter Reports 





Illinois 


December 10, 1934. The Illinois Chapter is to be congratu- 
lated upon the loyalty of 38 members and guests who did not 
allow the most severe blizzard of the season to keep them away 
from an excellent meeting. At 6:30 p. m. they were rewarded 
by a turkey dinner above the ordinary and good cheer and en- 
thusiasm made up for lack of numbers. 

The meeting was called to order at 7:30 p. m. in the Grey 
Room of the Hotel Sherman by Pres. R. E. Hattis, who an- 
nounced the names of 11 new members to take advantage of the 
annual limited chapter membership. 

A letter was read from L. S. Ries, recently elected Chapter 
secretary, who is recovering from a severe illness. Acting Sec- 
retary J. J. Hayes was requested to express the hope of every 
Chapter member that he would be present at the next meeting. 

J. F. Hale was called upon to perform a duty in which he 
took a great deal of pleasure—the presentation of a certificate 
of life membership in the A. S. H. V. E to his old friend, J. M. 
Stannard. 

Mr. Hale told of the activities of Mr. Stannard, W. A. Pope, 
and W. B. Graves in the early days of the Illinois Chapter, to 
whose hard work and loyalty the present success of the Chapter 
is largely due. Mr. Stannard accepted the honor conferred upon 
him with a gracious speech. 

President Hattis asked Dr. E. V. Hill to introduce the speaker 
of the evening, N. D. Adams, superintendent of the Franklin 
Heating Station of the Mayo Clinic, Rochester, Minn. Mr. 
Adams was active in the design and erection of this plant and 





now is in charge of its operation. 

Mr. Adams gave a very excellent illustrated talk on the many 
problems encountered in the construction and operation of this 
steam station, beginning with a brief history of the Mayo Clinic. 
In the course of his talk, he touched upon boiler and furnace con- 
struction, stoker and powdered coal firing, natural gas distribu- 
tion and firing, boiler and domestic water supply and its treat- 
ment, power generation and distribution, heating systems, and 
many other interesting facts and figures concerning the Franklin 
Station. 

The meeting adjourned at 9:50 p. m. with an enthusiastic vote 
of thanks to Mr. Adams for his frank and interesting talk. 


Cincinnati 
January 8, 1035. The annual meeting of the Cincinnati Chap- 
ter was called to order by Pres. H. N. Kitchell with 18 members 
B. Royer, secretary-treasurer, read the minutes of 
The annual report 


present. E. 
the previous meeting, which were accepted. 
of the treasurer was presented in brief and upon motion of C. E. 
Hust, seconded by G. B. Houliston, the report was accepted. 

The next item of business was the report of the Nominating 
Committee, which had been sent previously to each member. The 
president called for additional nominations, whereupon H, L. 
Stevens moved that the nominations be closed. This motion was 
seconded by R. B. Breneman and carried. K. A. Wright made 
a motion, which was seconded by O. W. Motz, that the secre- 
tary cast the ballot and the vote on this was unanimously favor- 
able. 

The following officers were declared elected: 

President—G, B. Houliston 

Vice-President—-FE, B., 


Secretary-Treasurer—I. B. 


Royer 
Helburn 

Mr. Kitchell then addressed the meeting, thanking the mem- 
bers for the loyal support they had given him, and turned over 
the chair to the newly elected president. 

In his talk President Houliston spoke of the necessity of secur- 


ing additional Chapter members. Various ideas were presented, 





among which was the suggestion of A. W. Rooks relative to the 
plan of the Michigan Chapter of having limited memberships 
in the Chapter for a period not to exceed three years without 
affiliation with the Society. This matter was left for further 
discussion at the next meeting. 

The letter of Secy. A. V. Hutchinson regarding the Annual 
Meeting of the A. S. H. V. E. at Buffalo, N. Y., was read and 
the members were urged to attend. 

A motion to adjourn, made by Mr. Hust and seconded by Mr. 
Kitchell, was carried. 

December 11, 1934. The open meeting of the Cincinnati Chap- 
ter was called to order by Pres. H. N. Kitchell with an attend- 
ance of 39 members and guests. 

A motion to postpone all business until the regular weekly 
noonday luncheon, December 12, was made by K. A. Wright, 
seconded by C. J. Kiefer, and adopted. 

A member of the Chapter, R. B. Breneman, then gave a very 
interesting short talk on the history of cork as an insulation, 
going back to the second century, B. C., where records show 
that bee-hives made of cork were highly esteemed. Mr. Brene- 
man showed a two-reel motion picture on The Story of Cork, 
which illustrated the harvesting, transporting, and treatment of 
cork in Spain, as well as giving some local color, including a 
bull fight. 

G. P. Diers, Cincinnati, O., followed with a carefully prepared 
and well presented talk on The Use of Building Insulation for 
Economic Heat Control. He also discussed the use and ad- 
vantages of double glass in windows for preventing condensation 
and decreasing heat transmission. 

A motion picture, showing the manufacture and method of in- 
stallation of rock wool insulation both in bat and blown-in loose 
forms, was presented by T. S. Lewis, Cincinnati, O. The first 
insulation of this type, according to the speaker, was made about 
40 years ago and was called mineral wool. Mr. Lewis told of 
the rapid growth of the use of rock wook insulation in late years, 
and mentioned its advantage as a fire preventive. 


Kansas City 


January 14, 1935. The Kansas City Chapter met at 6:00 
p. m. at the Newbern Hotel with an attendance of 35 members 
and 9 guests. Pres. L. A. Stephenson called the gathering to 
order and the minutes of the December meeting were read and 
approved. 

At the request of Secy. A. V. Hutchinson an invitation was 
issued for all members to attend the Annual Meeting of the 
Society in Buffalo, N. Y., January 28-30. 

Meeting announcements were read from the Illinois, Cleveland, 
and St. Louis Chapters, which had been forwarded by the re- 
spective secretaries, and it was pointed out by President Stephen- 
son that the Program Committee might be particularly inter- 
ested. 

G. L. Bliss and L. R. Chase were appointed by President Ste- 
phenson as a committee to issue a roster of the Chapter mem- 
bership before the February meeting. 

Treasurer Bliss announced that 1935 Chapter dues were pay- 
able and that he would appreciate prompt remittance. 

D. T. Caleb told of plans to show a sound picture in Edison 
Hall, February 8, on Sound and invited members of the Chapter 
to attend. 

Secy L. R. Chase read an invitation from the Kansas City 
Section of the A.S.M.E. to attend a movie on boilers at the 
President Hotel on January 25. 

President Stephenson introduced Leon Mart, who gave the 
Chapter a most interesting illustrated lecture on water cooling 
devices. 

After a short discussion the meeting adjourned. 
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Michigan 


December 10, 1934. Dinner was served at 6:00 p. m. to 90 
members and guests who attended the December meeting of the 
Michigan Chapter at the Dearborn Inn. 

After dinner Pres. G. D. Winans asked for a roll call of all 
persons present and made an announcement regarding an air 
conditioning meeting scheduled at the Detroit Edison Auditorium 
on December 18. 

The remainder of the meeting was spent inspecting the power 
plant of the Ford Motor Co. until 10:00 p. m., according to the 
report of the secretary, W. F. Arnoldy. 


New York 


January 21, 1935. The subject of corrosion was ably treated 
by three speakers at the regular monthly meeting of the New 
York Chapter, held at the Building Trades Club, when approxi- 
mately 100 members and guests were present. 

The first speaker, W. H. Finkelday, discussed the general sub- 
ject of corrosion of metals and showed the large annual loss 
caused by this action. 

C. M. Sterne gave the results of a number of tests on the use 
of various chemicals for preventing corrosion of air conditioning 
apparatus. He dealt specifically with the treatment of the spray 
water, showing how untreated water can very quickly become 
extremely corrosive. In concluding, he stated that a compe- 
tent corrosion engineer should be called in whenever trouble is 
encountered. 

V. B. Gershon illustrated his talk on Scientific and Practical 
Aspects of Corrosion and Scale in Boiler Plants and Other Wa- 
ter Systems with a number of experiments which demonstrated 
the method of treating boiler waters. He described temporary 
and permanent hardness and the various methods of treating 
them. Mr. Gershon demonstrated how a colloid, such as gum 
arabic, can be used to increase the surface tension of the boiler 
water, so that the substance precipitated by the water treatment 
does not settle in the boiler or water feed lines. Cause and treat- 
ment of boiler scale, caustic embrittlement and metallic corrosion 
were also discussed by the speaker. 


Philadelphia 


December 13, 1934. The regular meeting of the Philadelphia 
Chapter was held at the Engineers Club and Pres. W. P. Culbert 
called the meeting to order at 8:00 p. m. In the absence of Secy. 
W. R. Eichberg, M. F. Blankin was asked to act in his place 
and read the minutes of the previous meeting. Treas. W. F. 
Smith presented his report, which was approved and ordered 
filed with the records. 

Alexander McClintock, chairman of the Membership Commit- 
tee, reported that J. A. Walsh had become a member of the 
Chapter. 

President Culbert announced the appointment of the following 
as the 1934 Auditing Committee: L. P. Hynes, Chairman, H. H. 
Erickson, and A, A. Miller. 

F. D. Mensing presented a report of the special committee 
appointed to recommend changes in the Constitution. This report 
was approved and the chair was ordered to send notice of it 
to the entire membership so that a vote could be taken on the 
proposed amendments at the next chapter meeting. 

C. V. Haynes, president of the A. S. H. V. E., was introduced 
by President Culbert and spoke on The Status of the National 
Society in 1934. He urged attendance at the Annual Meeting 
of the Society in Buffalo, N. Y., January 28-30, and also gave 
some other interesting facts regarding the Society. Mr. Culbert 
thanked President Haynes for being present and stated that the 
Chapter deeply appreciated the information which he had pre- 
sented. 

J. D. Cassell, member of the Council, then spoke and further 


Heating -Piping 
aiAir Conditioning 
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enlightened the members present on some of the points empha- 
sized by Mr. Haynes. 

The chairman of the Meetings Committee, A. C. Caldwell, 
spoke of the annual meeting of the Chapter in January, giving 
an outline of the program, and urged the attendance of members 

Mr. Caldwell presented the guest speaker of the evening, W. J. 
Burke, who gave a very interesting talk on the use of aluminum 
foil for insulation. Mr. illustrated with 
slides and a lively discussion followed. 


Burke’s paper was 
The meeting adjourned at 9:45 p. m. 


Pacific Northwest 


December 11, 1934. The meeting of the Pacific Northwest 
Chapter was held at the Shuffleton Station of the Puget Sound 
Power and Light Co., where members were conducted through 
the plant in small groups, accompanied by a guide. Arrange- 
ments were made by Pres. A. L. Pollard. 

The power plant is located at Renton, Wash., just south of 
Seattle, and has a present capacity of 100,000 hp with an ulti 
mate capacity of 300,000 hp. The power house is 240 ft long, 
172 ft wide, and 88 it high. 
450 lb pressure and 750 F. 

The inspection of the forced and induced draft fans, the 35,000 


Three boilers of 2500 hp operate at 


kw generators and turbines, together with the 48 oil burners each 
capable of burning 5 barrels of oil per hour at maximum capacity, 
was very interesting and instructive to the members of the 
Chapter. 


Pittsburgh 


January 14, 1935. In the absence of other officers, the meeting 
was called to order at 7:50 p. m. by the secretary, T. F. Rock- 
well, and the minutes of the December meeting were read and 
approved. 

The following members were appointed by Pres. L. 
to standing committees for 1935: 


B. Pittock 


Chairman, W. H. Osterle, and M. L. Cars 
Steggall, and I S 


Program—J. F. Collins, Jr., 
Membership—E. C. Smyers, Chairman, H. B 


Maehling. 

Attendance—R. J. J. Tennant, Chairman, A. F. Giles and R. B 
Stanger. 

D. P. Hartson was introduced and spoke on the Production 


and Distribution of Natural Gas, fully illustrating his talk by 
slides. 

The 37 members and guests present at the meeting enjoyed 
the paper very much and devoted more than a half hour to ques- 
tioning Mr. Hartson after he had concluded his talk. 

Upon motion of E. C. Evans the meeting adjourned at 10:00 
p. m. 

December 10, 1934. 
McIntosh by members of the 1934 Prograin Cominittee, preceded 
Members of the 


A dinner, served in the office of F. (¢ 


the regular meeting of the Pittsburgh Chapter. 
committee were Messrs. Stanger, Beighel, Humphreys, Mehl and 
Benson. 

The business meeting was called to order by Pres. P. A. 
Edwards at 7:45 p. m. Following the reading and approval of 
the minutes of the previous meeting, the acting secretary read 
a letter from Mrs. Josephine Anderson, in which she thanked 
the Pittsburgh Chapter for its memorial to her husband, the late 
Dean F. Paul Anderson. 

The election of officers was brought up and a motion was 
made by E. C. Evans, seconded by J. F. Collins, that the nomina- 
tions be closed and that the slate of candidates presented by the 
Nominating Committee be elected. The motion was carried 
unanimously and the following officers were elected: 

President—L. B. Pittock 

Vice-President—R. J. J. Tennant 

Secretary—T. F. Rockwell 
Beighel 
A. Edwards, C. M. 


Treasurer- oy, ae 


Board of Governors—P. Humphreys, F. H. Hecht. 
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The retiring president, Mr. Edwards, surrendered the chair to 
the incoming president, Mr. Pittock, who then described his plans 
for 1935. 

Mr. Evans discussed briefly the recent activity of the Federal 
Housing Administration in Pittsburgh. He suggested that the 
Board of Governors make contact with the proper local author- 
ities and offer the services of the Chapter for the development of 
the F. H. A. program. 

The meeting was then turned over to the Program Committee, 
who provided entertainment by showing several motion picture 
films of the Canadian woods and an animated drawing, depicting 
the operation of a modern central electrical generating station. 
Liquid refreshments were served and many humorous stories 
were told before the meeting officially adjourned at 10:30 p. m. 


Western Michigan 


December 3, 1934. Dinner was served at 7:00 p. m. to 10 
members and 6 guests of the Western Michigan Chapter, who 
met in the English Room of the Rowe Hotel, Grand Rapids. 

Following cinner, Vice-Pres. P. O. Wierenga presided in the 
absence of Pres. S. H. Downs and called the meeting to order. 
Minutes of the previous meeting were read by the secretary, 
W. G. Schlichting, and approved. 

There being no new business, Vice-President Wierenga intro- 
duced the speaker of the evening, C. V. Haynes, president of 
the A. S. H. V. E. Mr. Haynes described the progress which 
the Society has made in the last year in increasing its member- 
ship and retaining old members by making the payment of dues 
as easy as possible. President Haynes told of the extensive 
research work carried on in spite of materially reduced appro- 
priations and urged all of the members to attend the Society’s 
Annual Meeting in Buffalo. 

After a general discussion, the meeting adjourned at 10:30 
p. m. 

November 12, 1934. Twelve members of the Western Michigan 
Chapter and 24 guests met at Warm Friend Tavern, Holland, 
Mich., when dinner was served at 6:30 p. m. and music added 
to the enjoyment of the gathering. 

Pres. S. H. Downs called the meeting to order and round 
table introductions of members and guests were made. 

J. H. Van Alsburg was introduced and spoke on Warm Air 
Past and Present. Mr. Van Alsburg traced the 
registers from the early cast iron type to the 


Registers, 
evolution of 
modern pressed steel designs. 
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The meeting later adjourned to the plant of the Hart & Cooley 
Mfg. Co., where an opportunity was given of seeing registers 
and allied products in the process of manufacture. 

This meeting proved to be very interesting and was thoroughly 
enjoyed by all those present. 


Western New York 


January 14, 1935. There was an attendance of 26 members and 
guests for dinner and 45 at the meeting of the Western New 
York Chapter at the Touraine Hotel. 

M. C. Beman, General Chairman of the Committee on Ar- 
rangements for the 4ist Annual Meeting of the Society, out- 
lined some of the activities planned for the meeting and read 
reports of the Banquet, Entertainment, and Ladies Committees. 

C. W. Farrar spoke of the enthusiasm noticeable at meetings 
he has recently attended in Toronto, Cleveland, Pittsburgh, 
Detroit and New York and he optimistically predicted an attend- 
ance of approximately 450 at the January Annual Meeting. 

A motion was made and seconded that the secretary cast a 
ballot for the election of the following officers for the ensuing 
year: 

President—W. E. Voisinet 

First Vice-President—P. S. Hedley 

Second Vice-President—B. C. Candee 


Secretary—J. J. Landers 
Treasurer—R. T. Thornton 


The principal speaker, L. G. Hector, of the University of 
Buffalo, gave a very interesting discourse on Television. At the 
conclusion of his talk he was given a rising vote of thanks in 
appreciation of his splendid speech. 


Wisconsin 


December 17, 1934. The December meeting of the Wisconsin 
Chapter was held in the Rose Room of the Hotel Pfister. 

Members and guests had the pleasure of hearing C. F. Hos- 
stetter, industrial engineer, present a paper on Electric Motors 
and Their Application. 

The topic was both interesting and unusual. because it covered 
the entire field of electrical motors and their place in industry 
today. A most interesting feature brought out by the speaker 
was the fact that many economies can be made by using the 
right type of electric motor equipment. 

With a hearty Christmas wish for all the members at the 
meeting, adjournment took place at 9:30 p. m. according to the 
report of the secretary, G. E. Hochstein. 





CANDIDATES FOR MEMBERSHIP 





The Constitution of the Society as now amended, requires the following mode of procedure in voting on applicants for mem- 


bership in the Society. 


All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 


ences shall be printed in the next issue of the JouRNAL of the Society or sent to the members in other approved manner as ordered 


by the Council. 
Committee on Admission and Advancement as soon as possible. 


When replies are received from references, the Candidate’s application shall be submitted to and acted upon by the 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his grade, 


the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 


During the past month 42 appli- 


cations for membership have been received and the names of these men and their sponsors are published in the following list. 


Members are requested to scrutinize the list with care. 


The Committee on Admission and Advancement, and in turn the Coun- 


cil, urge the members to assume their share of the responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by February 15, 1935, these candidates will be balloted upon by the Council. 


Those 


elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 
Anperson, L. B., Student, University of Illinois, Urbana, III. 
ANTHEs, L. L., 
Can. 


Boates, W. G., Mfg. Agent, Detroit, Mich. (Advancement.) 


Pres., Imperial Iron Corp., Ltd., Toronto, Ont., 


REFERENCES 
Seconders 
W. N. Espy (Non-Member) 
J. A. Polson (A.S.M.E.) 


H. B. Jenney 
A. S. Leitch 


W. F. Arnoldy 
G. D. Winans 


Proposers 
W. H. Severns 
P. E. Mohn (A.S.M.E.) 


F. E. Ellis 
W. R. Blackhall 


J. F. McIntire 
Edw. Glanz 
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jowniTcH, R. P., Student, University of Illinois, Urbana, II. 


Brown, N. A., Student, University of Illinois, Urbana, II]. 


BurKHART, E. M., 
Pa. 


Day, C. P., Contractor, Rantman Plbg. & Htg. Co., Seattle, Wash. 


Danie_son, W. A., Major, Quartermaster Corps, U. S. 
Washington, D. C. 


FAULKNER, Gorpon, Student, University of Illinois, Urbana, II] 
FIcNERSKI, PAut, Student, University of Illinois, Urbana, III. 
FirzceraLp, J. F., Student, University of Illinois, Urbana, III. 
F., Student, University of Illinois, Urbana, III. 


FLEMING, T. 


GALLAGHER, PAut, Student, University of Illinois, Urbana, III. 


GEMMILL, R. A., Mer., Air Cond. & Oil Burner Dept., Schuck Elec. 


Co., Philadelphia, Pa. 


GIANNINI, M. C., Faculty Lecturer, New York Univ., New York, 


N. Y. 
GrEEN, A. W., Draftsman, Jackson Heights, L. I., N. Y. 


Hin1z, H. P., Student, University of Illinois, Urbana, III. 


Huconior, V. E., Air Cond. Engr., Weber Implement & Auto Co., 
St. Louis, Mo. 


Jerrrey, T. G., Mgr., Bastian Morley Ltd., Toronto, Ont., Can. 


Jounson, W. A., Student, University of Illinois, Urbana, III. 


Jones, A. T., Mech. Engr., S. A. Armstrong, Ltd., Toronto, Ont., 
Can. 

Jorpan, W. D., Mgr. Air Cond. Div., Savage Arms Corp., New 
York, N. Y. 

KARGES, ALBERT, Mer. & Salesman, The Jas. Stewart Mfg. Co., 
Ltd., Woodstock, Ont., Can. 

Lawtor, J. J., Mgr., The Jas. Robertson Co., Ltd., Toronto, Ont., 
Can. 

Linco, C. K. W., Air Cond. Engr., Florida Power & Light Co., 
Miami, Fla. 


Locan, T. M., Student, University of Illinois, Urbana, III. 


MacDonatp, J. D., Vice Pres., Dominion Radiator & Boiler Co., 
Toronto, Ont., Can. 

Moopy, L. C., 
Engrs., Philadelphia, Pa. 


Member of Firm, Isaac Hathaway Francis, Cons. 


Moore, C. H., Efficiency Mgr., Congress Hotel Co., Lake Forest, 
Ill. 


Piwinsk1, E, J., Student, University of Illinois, Urbana, III. 


Ransom, C. F., Student, University of Illinois, Urbana, III. 


‘CHNITZER, SIDNEY, Student, University of Illinois, Urbana, III. 


ScuppeR, Barrett, Vice Pres., Jas. P. Marsh Corp., Chicago, IIl. 
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Journeyman, Frishkarn Htg. Co., Harmony, 


Army, 


P. E. Mohn (A.S.M.E.) 
W. H. 
W. H. Severns 

P. E. Mohn (4.S.M.E.) 


C. M. Humphreys 
T. F. Rockwell 


Severns 


M. J. Hauan 
W. W. Cox 


E. N. McDonnell 
J. F. McIntire 


W. H. Severns 
P. E. Mohn (A.S.M.E.) 


W. H. Severns 
P. E. Mohn (A.S.M.E.) 
W. H. Severns 
P. E. Mohn (A4.S.M.E.) 


W. H. Severns 
P. E. Mohn (A4.S.M.E.) 


P. E. Mohn (A.S.M.E.) 
W. H. Severns 


P. L. Pryibil 
J. H. Hucker 


A. A. Adler 

L. L. Munier 

S. Baker (Non-Member) 
B. B. Mahon (Non-Member) 


W. H. Severns 
>’ W. Ham (Non-Member) 


A. L. Walters 
L. W. Moon 

QO. L. Maddux 
W. R. Blackhall 


W. H. Severns 
P. E. Mohn (A.S.M.E.) 


W. R. Blackhall 
H. P. Boddington 


lon 


A. F. Hinrichsen 
Harry Fiedler 
QO. L. Maddux 
W. P. 
H. B. Jenney 
W. P. Boddington 

P. L. Davidson 
A. P. Shanklin 

P. E. Mohn (A.S.M.E.) 
W. H. Severns 
T. McDonald 
W. P. Boddington 
A. McClintock, Jr. 

H. G. Black 
S. G. Neiler 
T. F. Hanley, Jr. 
W. H. Severns 
C. W. Ham (Non-Member) 
W. H. Severns 
P. E. Mohn (4.S.M.E.) 
W. H. Severns 
P. E. Mohn (A.S.M.E.) 
H. R. Linn 

’. B. Graves 


3oddington 
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W. N. 
Cc. W. 
R. F. Larson (Non-Member) 
C. W. Ham (Non-Member) 


Espy (Non-Member) 
Ham (Non-Member) 


F. C, Houghten 
P. Nicholls 


S. D. Peterson 

H. M. Hendrickson 
C. V. Haynes 
Homer Addams 


O. A. Leutwiler (4.S.M.E.) 


C. W. Ham (Non-Member) 
QO. A. Leutwiler (4.S.M.E.) 
C. W. Ham (Non-Member) 
W. N. Espy (Non-Member) 
C. W. Ham (Non-Member) 
W. N. Espy (Non-Member) 


R. F. Larson (Non-Member) 


J. A. Polson (A4.S.M.E.) 
J. A. Goff (A.S.M.E.) 


W. P. Culbert 
A. McClintock, Jr. 


C. P. Bliss (4.S.M.E.) 
Walter Tusch 
H. G. Meinke 


W. S. Morrison 
(Non-Mevwnber) 


D. S. Ryan (Non-Member) 
P. E. Mohn (A.S.M.E.) 
G. W. F. Myers 

E. A. White 

T. McDonald 

G. A. Playfair 

C. H. Casberg (4.S.M.E.) 
J. A. Polson (A.S.M.E.) 
G. A. Playfair 

T. McDonald 

C. R. Place 

Harold Alt 

W. R. Blackhall 

T. McDonald 

T. McDonald 

G. A. Playfair 

H. P, Gant 

F. D. Mensing 

O. A. Leutwiler (4.S.A/.4..) 
A. P. 
G. A. Playfair 
H. B. Jenney 
W. F. Smith 
F, D. Mensing 


Kratz 


John Howatt 

Philip Drinker 

W. N. Espy (Non-Member) 
J. A. Polson (Non-Member) 
O. A. Leutwiler (A.S.M.E.) 
W. N. Espy (Non-Member) 
R. I. Larson (4.S.M.E.) 
W. N. Espy (Non-Member) 
C. W. DeLand 

R. E. Hattis 
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Journal 


Seecey, I. R., Student, University of Illinois, Urbana, III. 


Stitt, A. B., Plbg. & Htg. Engr., Sears, Roebuck & Co., Stam- 
ford, Conn. (Advancement.) 


Srrakson, W. C., Student, University of Illinois, Urbana, III. 
Swirt, P. F., Mgr., The Carl F. Scheffer Co., Dayton, Ohio. 


Tuetrorp, J. E., Student, University of Illinois, Urbana, III. 


Vaucun, J. G., Jr. Junior Salesman, American Radiator Co., 
New York, N. Y. 

VipaLe, Ricuarp, Air Cond. Engr., Hamlin Air Cond. Co., Buffalo, 
a. 

Wacker, W. K., Development Engr., American Radiator Co., 
New York, N. Y. 

Wuitmer, R. P., Sec’y, American Foundry & Furnace Co., Bloom- 
ington, Ill. 


Section 


W. H. Severns D. S. Ryan (Non-Member) 
C. W. Ham (Non-Member) P. E. Mohn (A.S.M.E.) 


M. S. Bloomsburg (A.S.M.E.) R. P. Bell (Non-Member) 
A. C. Coonradt (A.S.M.E.) W. C. Rudd (A./.E.E.) 


W. H. Severns D. S. Ryan (Non-Member) 
C. W. Ham (Non-Member) P. E. Mohn (A.S.M.E.) 


N. J. Rappel (Non-Member) William Haas 


J. J. LaSalvia M. J. Gibbons 

W. H. Severns C. W. Ham (Non-Member) 

P. E. Mohn (A.S.M.E.) H. J. Macintire 
(Non-Member) 

O. O. Oaks W. R. Zuhlke 

F. B. Howell J. C. Bruckmann 

C. J. Hamlin, Jr. B. C. Candee 

R. P. Cook G. F. Erdle 

W. W. Timmis R. E. Daly 

H. W. Fiedler W. R. Zuhlke 

J. H. VanAlsburg S. Konzo 

A. P. Kratz A. W. Williams 


Candidates Elected 


In the past issues of the JourNaL of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and ballotted upon by the 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the following list 


of candidates elected: 


MEMBERS 

BRENNAN, J. W., Sales Engr., American Blower Corp, De- 
troit, Mich. (Advancement) 

Cary, E. B., Vice Pres., John P. Jones, Cary & Miller, Inc., 
Cleveland, Ohio. 

GERMAIN, Oscar, Foreman, Germain Frere, Ltd., Three Rivers, 
Que., Can. 

Gitman, F. W., Plant Engr., Atwater Kent Mfg. Co., Phila- 
delphia, Pa. 

Herrick, Leo, Mer., Crane Co., Ft. Smith, Ark. 

KiczaLes, M. D., Assoc. Mech, Engr., U. S. Army Motion Pic- 
ture Service, Washington, D. C. 

Moore, H. W., Air Cond. Engr., Frigidaire Corp., Dayton, Ohio. 

Pium, L. H., Industrial Engr., Minneapolis- Honeywell Regulator 
Co., Philadelphia, Pa. (Advancement) 

Rosett, A. F., Civil Engr., Svenska Flaktfabriken, Stockho!m, 
Sweden. 

Roru, H. R., Sales Ener., The Canadian Sirocco Co., Ltd., Tor- 
onto, Ont., Can. 

Suarp, H. C., Mer., Smith Oil & Refining Co., Rockford, II. 

Smoot, T. H., Chief Engr., Anchor Post Fence Co., Baltimore, 
Md. 

Warp, F. J., Htg. & Piping Contractor, The Frank J. Ward 
Co., Cold Spring, Ky. 

ASSOCIATES 

Borucu, E. R., Sates Engr., Dallas Power & Light Co., Dallas, 
Texas. 

Muscrave, M. N., Pres., Harrison Sales Co., Seattle, Wash. 

Perkins, R. C., Sales Engr., Ilg Elec. Vent. Co., Chicago, III. 

Rivarp, M. M., Mirs. Rep., Rivard Sales Co., Kansas City, Mo. 

Wattace, J. B., Dist. Rep., Taco Heaters, Inc., New York, N. Y. 

JUNIORS 

Boyker, R. O., Partner, Mac Boyker & Son, Kent, Wash. 

GorDON, P. B.. Engr., George E. Gibson Co., New York, N. Y. 

LockuHart, H, A., Engr., Bell & Gossett Co., Chicago, III. 

ScuurMAN, J. A., Air Cond. Engr., York Ice Machinery Corp., 
Cleveland, Ohio. 

STUDENTS 

AIKEN, J. F., Student, University of Minn., Minneapolis, Minn. 

Anperson, S. H., Student, University of Minn., Minneapolis, 
Minn. 

ARMSTRONG, R. W., Student, University of Minn., Minneapolis, 
Minn. 

Barnum, C. R., Student, University of Minn., Minneapolis, Minn. 

Buor, A. V., Student, University of Minn., Minneapolis, Minn. 


Butts, R. L., Student, University of Minn., Minneapolis, Minn. 

Dovotis, N. J., Student, University of Minn., Minneapolis, Minn. 

Gut, J. W., Student, University of Minn., Minneapolis, Minn. 

Gorpon, W. J., Jr., Student, University of Minn., Minneapolis, 
Minn. 

Haatvept, S. R., Student, University of Minn., Minneapolis, 
Minn. 

Hastett, H. M., Student, University of Minn., Minneapolis, 
Minn. 

Howarp, E. S., Student, University of Minn., Minneapolis, Minn. 

Knuptson, C. M., Student, University of Minn., Minneapolis, 
Minn. 

Kottnsky, M. D., Student, University of Minn., Minneapolis, 
Minn. 

Kuns, J. W., Student, University of Minn., Minneapolis, Minn. 

Luprent, G. C., Student, University of Minn., Minneapolis, Minn. 

Ges, Amie, Student, University of Minn., Minneapolis, Minn. 

Maynarp, H. R., Student, University of Minn., Minneapolis, 
Minn, 

Miter, H. A., Student, University of Minn., Minneapolis, Minn. 

Myotsnes, L. O., Student, University of Minn., Minneapolis, 
Minn. 

Myers, C. R., Student, University of Minn., Minneapolis, Minn. 

Netson, R. A., Student, University of Minn., Minneapolis, Minn. 

Ostrin, Apert, Student, University of Minn., Minneapolis, 
Minn. 

Papprenrus, W. G., Student, University of Minn., Minneapolis, 
Minn. 

Poucuer, R. C., Student, University of Minn., Minneapolis, 
Minn. 

Punc, D. W., Student, University of Minn., Minneapolis., Minn. 

Rossiter, P. A., University of Minn., Minneapolis, Minn. 

Suaw, H. W., Student, University of Minn., Minneapolis, Minn. 

STEINKELLNER, E. J., Student, University of Minn., Minneapolis, 
Minn. 

Swanson, R. G., Student, University of Minn., Minneapolis, 
Minn. 

Sweatt, C. H., Student, University of Minn., Minneapolis, Minn. 

SwEIveNn, C. H., Student, University of Minn., Minneapolis, Minn. 

Tapor, C. B., Student, University of Minn., Minneapolis, Minn. 

WHALLON, FLetcHer, Student, University of Minn., Minneapolis, 
Minn. 

Wuirtson, L. S., Student, University of Minn., Minneapolis, 
Minn. 

Wutts, L. L., Student, University of Minn., Minneapolis, Minn. 
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g | the shop or on the 
p 


@ it makes no difference when 


“YY you weld with a “Shield-Arc.” 


%, You profit with every “Shield-Arc” 
oe welded joint because each is forever 
ch leakproof and trouble free. “Shield-Arc” 


welded piping is streamlined, offering least obstruc- 


job, 2-inch or 20-inch pipe, 





tion to flow. Easier and less costly to insulate. Saves 


labor and material. 


And you profit because “Shield-Arc” welds faster and 
welds better than any other process. The faster “Shield- 
Arc” is guaranteed three ways by Lincoln to give you 
the most welding per dollar. That’s why the “Shield- 
Arc” soon pays for itself and continues to put piping 
profits into your pockets. Ask for proof from The 
Lincoln Electric Co., Cleveland, Ohio. Largest Manu- 
facturers of Arc Welding Equipment in the World. 
LAD “I see they’re trying to revive the beef trust on the burlesque 
circuit.” 

POP “They’ll never put it over. They’ll find what Lincoln has 
proven to the piping industry —that tradition pays no dividends.” 


Ww-o8 


LINCOLN 
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Equipment Developments 





For your convenience in obtaining more information 
about any of this equipment, see coupon on p. 87 


Humidity Control System 


No. 152—A new system of controlling humidity for air condi- 
tioning for comfort and industrial processing dehumidifies by 
chemical absorption, a chemical called “Caloride” being used. 
The only power required is that for operating two 4 hp motors. 
The same equipment is used for humidifying during winter, the 
chemical being replaced by warm water. 

In summer, when the relative humidity rises above the humidi- 
stat setting, the fan and pump motors go into operation atid the 
unit functions as follows: Air from the space to be conditioned 
is drawn through the unit (see diagram) in the direction of the 
arrows, passing several times over the trays containing the liquid 
Caloride and through wide cascades of the solution pouring over 
the lips at the alternating opposite ends of the trays. The liquid 
Caloride is kept in rapid circulation by a centrifugal circulating 
pump, and a smaller gear pump on the same shaft forces the 
“spent Caloride” and water removed from the air to the sewer 
or to the storage tank. During the passage of the air over the 
trays and through the cascades, a large part of the ultimate ab- 
sorption of moisture takes place, and the partially dried air is 
then drawn through the lower portion of the bin containing the 
lump Caloride, where additional absorption of moisture reduces 
the relative humidity of the air to between 25 and 26 per cent 
(which air later mixes with warm air to give the r. h. required). 
The air, at the same time, passes through the tempering coils lo- 
cated in the Caloride bin, and is sufficiently cooled to counteract 
the small amount of heat liberated by drying. 
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For winter operation, the lump and liquid Caloride is removed 
and warm water admitted in its place. The automatic humidi- 
stat control is then set so that the unit operates whenever the 
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humidity falls below the desired point. The function of the unit 
is now to moisten the air and not to dry it, and this is accom- 
plished by passing the air over the trays and through the cas- 
cades, now circulating only warm water. In order to prevent 
objectionable saturation of the air, the secondary air inlet damper 
is opened to permit a portion of the comparatively dry return air 
to mix with the moistened air before being discharged from the 
unit—Research Corporation (Calorider Division), Chrysler 
Bldg., New York City, 











Asbestos Pipe Covering 
No. 153—A new pipe covering known as “Supercell” is com- 
posed of layers or laminations of asbestos felt, 14 to 16 to the 
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BULLETIN 800 





petitive basis. 


DISTINCTIVELY DIFFERENT 


In designing Ames Pumps, the prime considera- 
tion of Ames engineers is, and always has been, 
to make quality an inherent feature that is ex- 
pressed in advanced design, workmanship, and 
above all— pump performance. 

A most important, but secondary matter, is 
the exceptionally attractive price that puts 
these quality pumps on a very favorable com- 
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AMES PUMP COMPANY, INC. 
30 CHURCH STREET e NEW YORK,N.Y. 


Monufacturers of vacuum heating, condensate, cen- 
trifugal pumps, and fuel oil pumping-heoting units 
Division of American Locomotive Company 


Representatives in all principal cities. Products manufactured and 
sold in Canada by Montreal Locomotive Works, Ltd. 
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inch thickness, which before being rolled into the covering are 
surface processed in a special manner which neither fractures nor 
breaks the fibers of the paper; the processing makes indentations 
that are close and deep enough to form myriads of dead air 
spaces. 

One of the most important features of this covering, says the 
maker, is the “Pyroxylin” finish applied to the hinged outer cas- 
ing of asbestos felt and presenting a smooth, glossy, white sur- 
face that is dust, water, oil, and grease-proof and which can be 
washed without injury. The covering can be supplied with a 
regulation canvas jacket if desired, however. 

It comes in % and 1 in. thicknesses, and sheets and blocks of 
this material are also available. Temperature limit is 500 F.— 
The Ruberoid Co., 500 Fifth Ave., New York, N. Y. 


0.200 Lb Thermostatic Steam Trap 


No. 154—A thermostatic steam trap for handling steady and 
fluctuating pressures from 0 to 200 Ib recently placed on the 
market is expressly designed for individual trapping of high 
pressure steam coils and jackets in connection with industrial 
heating and process work. 

The bellows is made from helically corrugated heavy wall tub- 
ing. Special caps are used for the top and bottom of the bel- 
lows which have internal screw threads of the same pitch and 
profile as the flexible 
tubing, which is ' 
screwed right into the 
cap. This strong me- 
chanical joint is made 
pressure-tight by seal- 
ing with special high 
temperature solder. 

A shield _ protects 
the element against 
abrasive action of 
steam and permits the 
element to be removed 
from the trap body 
while hot. Body and 
cap are of heavy cast 
bronze. A raised face 
metal-to-metal joint is 
used between cap and 
body, no gasket being 
required. The renewable valve head and 
steel, the former being spherical and movably mounted to assure 
perfect seating.—Sarco Company, Inc., 183 Madison Ave., New 


York, N. Y. 





seat are of stainless 


Splash Proof, Slip Ring, Polyphase Motors 


No. 155—A new splash proof slip ring polyphase motor, suit- 
able for installations where the plant is washed down at night 
or at the end of the day’s run or for outdoor installations, is 
constructed with baffled openings in the lower part of the end 


The 


bearing bracket on the drive end is the same one-piece construc- 


bracket to admit cooling air and exclude splashing water. 


tion as used on this company’s squirrel cage splash proof motors, 
but the end bracket on the end opposite the drive is constructed 
with a gasketed covered hand hole for a convenient inspection 
of brushes and rings, a 

| pipe plug for easy ac- 

| cess to the grease plug 

and a removable section 
covering the whole end 
of the bracket which 
| protects the end assem- 
bly of the motor. This 
arrangement renders all 
parts and 
splash proof. 


accessible 
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Ric-wil © 
CAST IRON 
CONDUIT 


For High 
Supporting 


STRENGTH 


The new design Ric-wilL Cast Iron Conduit (for use under 
or near railroad tracks) embodies certain outstanding im- 
provements: 

1. Sections in lengths of two feet each 
of the reinforcing bell every two feet. 
also more practical to handle. 

New cross-ribbed reinforcing increases the strength. 
3. Full open Loc-liP side joints permit continuous cementing 























stronger on account 
Short sections are 


ws 


without any break, and lugs retain the cement in place 
against vibration. 
4. Internal roller pipe supports (cast integral) obviate any 


opening in the conduit (desirable with any cast iron system) 
and speed up installation. 

5. Bells are now smaller in diameter than before and slot in 
the Base Drain Foundation is not required, improving effi 
ciency of drainage system. 

Rice-wiL Engineers will gladly consult with you on this or 
any type of Ric-wil Conduit System without placing you 
under any obligation. Write for Bulletin No. A-341l. Re- 


vised 1935 Heating Rate Bulletin also sent on request. 


The Ruic-wiL 
New York 


Bldg., Cleveland 
Chicago 


1562 Union Trust 
San Francisco 
Agents in Principal Cities 


Ric-wil 
CAST IRON 
CONDUIT 


TYPE F 


Co., 


a aA 
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PATENTED «~ 


>) Recisteneod in VU. &. Patent Orrice | 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 














- Heating -Piping : F 
72 February, 1935 
aAir Conditioning ° 


The frame and end brackets are refined grey cast iron.—Cen- 
tury Electric Company, 1806 Pine St., St. Louis, Mo. 


New Safety Switch 


No. 156— Meeting 
requirements for a 30 





ampere switch, and 
listed as standard by 
the Underwriters’ 
Laboratories a new 
safety switch recently 
announced is particu- 
larly adaptable to oil 
burners, small stok- 
ers, air conditioning 
equipment, electric 
unit heaters, as en- 
trance switches, etc. 








Modern appearance is 
emphasized in the design. 

The switch is small (3%"x5%4"x3'2"), but provides ample 
wiring space. To facilitate wiring, the complete mechanism can 
be removed by loosening two screws, the wires pulled through 
and the mechanism replaced. Top, bottom, side, and rear knock- 
outs permit easy mounting. The toggle mechanism, front oper- 
ated, is double pole, positive make and break, and the switch 
is of the fusible type. 

Operating lever is made of a special arc-resisting laminated 
horn fibre with provision for padlocking in either the open or 
closed position. The switch is finished in black baked enamel 
with cadmium trim.—Cutler-Hammer, Inc., 421 N. 12th St., 
Milwaukee, Wis. 


Pipe Extractors for Plant Maintenance Jobs 


No. 157—Furnished in sizes for removing broken pipe ends 


of 4, %, %, %, 1, 1% and 2 in. from fittings, valves, etc., the 
pipe extractor shown here is offered as a plant maintenance tool. 
The tool functions without spreading the broken ends and will 
not ream or slip, according to the manufacturer. As engage- 





ment of all the flutes to shallow depth occurs immediately upon 
insertion of the tool and engagement occurs full length of each 
flute as the tool is driven in, there can be no bottoming of them 
preventing full flute engagement, it is stated. 

This company makes a number of extractors for various plant 
maintenance operations, together with the accessory drills, etc. 
They may be had in sets designed to provide the right tool 
for usual needs, or separately—Jay Tee Tool Sales Co., 1783 
E. 11th St., Cleveland, Ohio. 


New Metal Insulation 


No. 158—Commercial black steel is used to produce an in- 
sulating material which may be applied as a general building 
insulation, insulating dry kilns, various cold storage and refriger- 
ator purposes, industrial ovens, boiler and pipe covering, etc. 
Named “Ferro-Therm,” this metal insulation consists of parallel 
spaced metallic sheets with dull or non-bright surfaces, the sheets 
having low emission and high reflection values at the frequencies 
of radiant heat. 

The thin sheets of steel are formed with angularly arranged 
surfaces with small ribs at the jointure of the surfaces to secure 
rigidity, eliminate vibration, prevent propagation of sound waves, 
and improve insulating qualities. The number of sheets depends 
upon the temperature difference and desired heat conductivity, 
the spacing being based on experiments which have been made 




















COOLING 
TOWERS 


Type "E' Cooling Towers are designed by the Schubert- 
Christy Corporation expressly for Air Conditioning 
Service. These towers obtain the cold water tempera- 
tures which are necessary for the proper operation of 
the Air Conditioning Equipment. 





Designed For AIR CONDITIONING WORK 


SCHUBERT-CHRISTY CORPORATION 


BOX No. 600, AFFTON STATION 
ST. LOUIS, MO. 


Deck Towers Fan Type Towers Induced Draft Towers Heat Exchangers Spray Towers 














Type "E" Cooling Towers are now available for quick 
shipment in all capacities up to 40,000 G. P. M. They 
are constructed of California Redwood, Tidewater Red 
Cypress, Copper Steel and other suitable materials. 
Write for details and prices. _— 
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to find the best arrangement to eliminate turbulent air flow and 
provide the greatest insulatng value—American Flange & Mfg. 
Co., Inc., 26 Broadway, New York, N. Y. 


For Machining Smaller Work 


No. 159—Two new machines designed to extend the principle 
employed in the larger units made by the same company to 
the machining of smaller classes of work have been announced. 
Each machine has eight spindles, allowing one station for chuck- 
ing and seven for work with speeds independently variable to 
meet the requirements at any station. Both have a wide range 
of speeds, the smaller unit’s 
initial range running in 41 
changes from 168 to 1509 rpm 
and the larger from 84 to 754 
rpm. In addition it is possible 
to obtain a blanket 2 to 1 re- 
duction of all spindles by means 
of a dual range change feature. 

Three push button 
stations are located for ease and 
safety of tool setting as well as 
operation ; each control unit has 
separate buttons—emerg- 
ency control which stops all 
functions, starting main drive 
motor, head traverse advance, 
head traverse return. 

Other features include double 
indexing to provide adaptability 
where requirements call for 
first and second chuckings on 
anti-friction bearings throughout; complete 
lubrication with disconnect switch should 
Capacities of the machines, known as “J-7” and 
are respectively 8 and 12 in. in diameter and 10 in. for 
Bridgeport, Conn. 


control 


four 





the same machine; 
automatic 
lubrication fail. 


pressure 


“an 
height.—The Bullard Company, 


Recording Absolute Pressure Gage 


No. 160—A new direct reading absolute pressure gage of the 
recording type is a recording vacuum gage which is compensated 
for changes in barometric pressure and for changes in tempera- 
ture. It, therefore, reads direct in pressure absolute. It has been 
developed to meet the need in many processes for reading absolute 
pressure without confusion. The use of high vacuum is now an 
important feature in production processes such as vacuum proc- 
esses in oil refineries for instance and many other miscellaneous 
processes in chemical plants. 

The gage is equipped with two measuring elements which are 
coordinated through a special differential transmitting linkage. 
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Lhe 
RIGHT 
MOTOR 


for 


AIR CONDITIONING 


For every unit in any Air Conditioning System— 





Refrigerator Compressors, Fans, Blowers, Pumps — 
there’s a Century Motor exactly suited to meet ALL 
the requirements of the job, as proved in hundreds 
of thousands of installations in all parts of the world 
... Consult Century Engineers... You are assured of 
sound recommendations, backed by more than 31 
years of knowing how to build motors that “Keep 
a-Running”“— even under severe operating conditions 
in unfavorable surroundings... Sizes up to 600 H. P. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street ’ St. Louis, Mo. 
Offices and Stock Points in Principal Cities 


MULTISPEED 
SQUIRREL CAGE MOTORS 


The speed change requirements of Air Con 
ditioning Equipment are most economically 
met with Century Multispeed Motors. 2, 3, 
or 4 speeds—Auvutomatic, push button or 
manual contro!...1/8 to 200 Horse Power. 





Bulletin 6-1, p. 11 tells all about 
Century’s Splash Proof Motors 
—Slip Ring, Flange Mounting 
and 2-way Ventilation. 










SINGLE PHASE, POLY- 
PHASE, DIRECT CURRENT 


1/250 to 600 H. P. 


MOTORS 
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One measuring element is connected to the vacuum line and the 
other functions in connection with the compensating features of 
the recorder. The instrument can be furnished for ranges as low 
as 25 millimeters head of mercury absolute pressure or its equiv- 
alent, is available in rectangular form case of wall type or flush 
type design.—The Bristol Company, Waterbury, Conn. 


Conduit System for Underground Lines 


No. 161—A complete conduit system (“Thermotile”) for 
housing, supporting, and insulating underground steam mains has 
recently been developed. Piping and conduit rest independently 
of each other on a 4 in. concrete base poured directly into the 
trench bottom; there is no broken stone fill or underdrain. The 








drain is in the form of a channel in the center of the concrete 
base which draws off water entering during construction and 
provides an internal drain channel for the pipe space after com- 
pletion of the installation. 

All piping is supported on the concrete base (independently of 
the tile envelope) on adjustable cast iron supports to prevent 
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strain on the conduit joints. Anchors and guides are attached 
directly to the slab. 

The tile envelope, made from especially selected and blended 
clays, has double thickness tile sections with integral air cham- 
bers. Trapezoidal base sections support the top arch and form 
air spaces and drainage channels separating the heated space 
from the earth. Sections are designed to lock the joint cement 
into grooves and cells in the tile. 

Under normal conditions this construction is waterproof but 
where necessary a waterproof membrane is applied directly to 
the top of the slab and over the outside of the tile envelope, com- 
pletely enclosing the conduit and leaving the internal drain in 
operation.—H. W. Porter & Co., Inc., 825 Frelinghuysen Ave., 
Newark, N. J. 


“Streamlined” Pressure Reducing Valve 

No. 162—A “streamlined” pressure reducing valve (in various 
trims, for all fluids) departs from conventional valve designs in 
that the valve proper has a blunt 
nose and a trailing edge. No mat- 
ter how high the velocity, says the 
maker, the trailing edge pulls no 
vacuum to retard flow, the purpose 
of this scientifically streamlined 
contour being to insure maximum 
capacity. 

From inlet to outlet, the fluid 
flows through the valve in a 
straight line to prevent turbulence 
or hindrance to maximum flow. A 
jet extends into the outlet cham- 
ber. When demand increases, an 
accelerated flow through this jet 
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a STRONG 


= 6 Copper Pipe 


my JOINTS 


The Hays Copper Plumbing 
Method is a mechanically 
strong method of joining 
copper pipe. The 2-faced 
flare of the copper pipe fits 
perfectly on the 

2 seats of the 

Hays Double Seal 
Fitting, a 45° plus 

a 90° joint. (pat- 

ented) 

It’s copper to copper 

with no intermedi- 


ate sealing agent to a 

O ever worry about. 
You will beinterest- 
ed in the results of 
laboratory tests 
made onall sizes of 
Hays Double Seal 
Connections. Write 
for complete data. 

* 




















HAYS Double Seals 


are widely used on Heating, Plumbing and Air 
Conditioning Copper Pipe lines because of their 
proven mechanical strength. Every engineer in 
the field of Air Conditioning is on the alert for 
trouble free copper pipe connections. 


Hays wants every Engineer to know about Hays 
Double Seals. A comprehensive 24 page catalog is 
available. Write for your copy today. 
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produces an aspirating effect that lowers the pressure in the con- 
trol chamber (below diaphragm) and thus opens the valve wide 
to meet peak demand. When the diaphragm moves in a closing 
direction, the valve proper closes as it is tied to the diaphragm 
by means of the cam lever. Closing against the pressure of the 
inflowing fluid the valve will not chatter, according to the manu- 
facturer—A. W. Cash Company, Decatur, III. 


Improved Welding Machine 


No. 163—Development of a new arc welder featuring unity 
power motor drive, high over-all efficiency, and a fast arc with 
high recovery speed has been announced. Generator windings 
are arranged to utilize a separate auxiliary differential field 
structure to improve welding performance. This welder will 
maintain its current and voltage settings when started up cold 
and run full load for any period desired, the maker states. Tem- 





perature rise of the machine has no effect on the current and 
voltage settings in this welder. It provides both 25 and 40 volt 
operation by simple adjustment of the controls, permitting use 
of high speed coated rods, as well as standard uncoated rod, and 
allowing copper arc and carbon electrode work. 

Other features of these “Noel Speed Arc” welders include all- 
steel welded construction, dual control system for both voltage 
and current control, polarity reversing switch and zero center 
individual current and voltage meters. Drip proof covers are 
provided which upon removal permit access to all parts of the 
machine. An automatic brake holds the welder from rolling 
when the pulling handle is lifted. They are also available for 
direct current motor drive, and engine drives—The Ideal Elec- 
tric & Manufacturing Company, Mansfield, Ohio. 


New Indoor Forced Draft Cooling Towers 


No. 164—Eight different sizes of the new indoor forced draft 
cooling tower illustrated are now available, ranging in capacity 
from 5 to 150 gpm circulation. They are recommended by the 
maker for the cooling of condensing and circulating water for 
various types of refrigeration and air conditioning equipment 
and other industrial processes. 

The tower housing is constructed of a heavy gage galvanized 
copper bearing steel mate- 
rial, provided with interior 
air deflectors to insure uni- 
air distribution 
through the tower from the 
fan unit. The fan which 
provides the air circulation 
is of aluminum alloy. Warm 
water is delivered to the 
tower from the condenser 
or other process to a sys- 
tem of patented “Rotojet” 
clog-proof nozzles, arranged 
to provide maximum water 
breakup and _ distribution 
under low pressure to insure 
maximum cooling effects. 
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Saved by 


Sarco 


Traps 





The Sikorsky Aviation Corp., Bridgeport, Conn., write 
"Installing Sarco Float Traps resulted in an approximate 
saving of 10°, of our oil cost." 


By substituting Sarco 
for traps previously used 


about $600.00 a year in fuel bills. 


SARCO 


FLOAT AND 


STEAM TRAPS 


will handle condensate 
in large quantities and 
in sudden rushes, such as 
you get in unit heaters, 
steam coils, hot water 
service tanks, etc. They 
can be screwed into the 
piping without platforms 
or supports. The ther- 


mostatic by-pass valve removes air automatically with- 
Valve head and renewable seat on 
high pressure types are stainless steel and will not score 
or wire draw. All working parts mounted on cover for 
ready access. Write for Catalog O-38. 


out loss of steam. 


SARCO CO., Inc. 


183 Madison Ave. 


Branches in Principal Cities 


Federal Bldg., Toronto, Ont., Canada 



























































Float and Thermostatic Traps 
on 15 unit heaters, they saved 


THERMOSTATIC 





New York, N. Y. 


Sarco Canada Limited 
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The two smallest sizes (5 and 10 gpm) are furnished as a wedge shaped machined opening in circumferential position. As 
complete self-contained unit, and the larger sizes made up in the valve stem is turned, the area of the opening may be in- 
sections which are assembled on the job. All sizes of towers are creased or decreased by minute increments, or, if desired, can 
furnished complete with fan and fan motor, together with water be opened full or shut instantly. The regulating orifice of the 
circulating pump where desired, and all sizes can be arranged for valve is concentrated and free, enabling it to pass sediment. 
automatic operation where necessary. The finished units present For oil burner operation, by moving the indicator from one 
an attractive appearance, being sprayed with two coats of alumi- graduation point to the next the rate of oil flow is closely 
num protective paint—Binks Manufacturing Company, 3106 Car- regulated; these conditions can be duplicated at any time by 

° roll Ave., Chicago, Ill. resetting the valve at the previously indicated dial reading. 


The valve can be used for any grade of oil from the lightest 
distillates to the heaviest residues on any make of burner that 


Regulating Valve Passes Sediment , y om - . 
requires oil regulation—The Hauck Mfg. Co., 124 Tenth St., 


No. 165—The valve illustrated was originally designed to regu- Brooklyn, N. Y. 
late the flow of fuel oil to burners, but it is applicable to the 
control of other fluids as well. D.C Motor Operates from A-C Source 


This valve has an accurately and minutely variable orifice ob- 

No. 166—A revolutionary new type of electric motor, which 
utilizes a “stationary commutator” and has the characteristics of 
a series-type d-c machine but which operates from an a-c power 
source, has been developed by E. F. W. Alexanderson, consult- 
ing engineer of the General Electric Company. Known as a 
“Thyratron” motor, the development is made possible by recent 
advances in the application of electron tubes. Announcement was 
made in a paper by Dr. Alexanderson and A. H. Mittag, also of 
the General Electric Company, which was discussed on January 
24 at the 4./.E.E, winter convention in New York City. 

One motor of this type, intended for use in driving an in- 





duced draft fan, has already been built and is now on test. It 
is rated 400 hp at 625 rpm and 75 hp at 350 rpm. These are the 
specified ranges of horsepower and speed for the particular ap- 


plication, although the motor may be successfully controlled down 











to stand-still, if required. The equipment operates from a 2300- 





volt, three-phase, 60-cycle power supply. 


tained by the movement of a rectangular slot in a tapered cup Soa . , 

os : bid . Tg 0 Mi am é I Among the features of this motor are the following: 
shaped portion of the valve stem as it rotates inside a stationary (1) While running from alternating current, the mctor has the char 
tapered collar and in which the collar has a long triangular or acteristics of a series-type direct-current machine. 


For positive temperature control 


Properly humidified and conditioned air is THESE PROGRESSIVE INDUSTRIES 


s 7 
in the Hospital fast becoming an indispensable aid to mod- USE BAKER AIR CONDITIONING 


ern hospital practice. Silent operation .. . Radio Stations Railroads 
- correct temperatures and humidity subject Textile Mills Breweries 
spect to emergency use . . . specify Baker to Theatres Photo Film Mfrs. 
4} t meet these important requirements of hos- Hospitals Chain Stores 
pital comfort cooling. Baker Air Condition- Packing Houses Office Buildings 


ing Units are compact, dependable, eco- 
nomical and quiet in operation under all 
conditions . . . write for details on Ba- 
— ker’s complete line of equipment. 
dependable 


AIR 
CONDITIONING 





















Urey 





Operating room of All Saints Hospital, Ft. Worth, Texas, showing Baker floor-type 
conditioning unit. 


Baker's new freon BAKER ICE MACHINE CO., INC. 


compressor, for smal- 1590 EVANS ST. OMAHA, NEBRASKA 
ler air conditioning Sesteries: 

ae. Avail- Omaha Ft. Worth Los Angeles Seattle 
able in 1 to 20 H.P. Central Sales: Chicago. Eastern Sales: New York. 


Sales offices in all important cities. 





capacities. 
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(2) 
power supply. 

(3) Smooth control of the speed can be obtained over the full range. 

(4) In event of a momentary interruption of the supply circuit, the 
motor will, upon the restoration of power, start and return to the speed 
at which it was previously operating, without drawing excessive current 
from the line. 

(5) The efficiency is high and the efficiency curve relatively flat— 
a distinct advantage, particularly in the lower portion of the speed range. 

Because of these characteristics, motors of this type are ap- 
plicable to such auxiliaries as fans, centrifugal pumps, compres- 
sors, and similar equipment having load characteristics such that 
the series type of motor can be used to advantage. 

The motor has a stationary armature and a revolving field of 
the type used in synchronous motors. The armature, however, 
is provided with a special winding. Unidirectional current is 
supplied by means of a group of full-wave rectifiers which oper- 
ate from the three-phase 60-cycle current source. The operation 
of the rectifiers is controlled by means of grids in the tubes so 
that power is supplied to the motor windings in the proper 
sequence and amount necessary to give the required torque for 
operation. This control is obtained by means of a small distribu- 
tor mounted on one end of the motor shaft. Speed control is 
obtained by varying the voltage supplied to the motor armature, 
by means of a phase-shifting device acting upon the same grids 
in the “Thyratron” tubes. 
to obtain smooth speed control over the entire range for which 
the motor is designed. 

The revolving field of the motor is connected in series with 
the neutrals of the armature windings and, as a result, the motor 
has the characteristics of the well-known series-type direct- 
current motor. 

The “Thyratron” tubes, according to Dr. Alexanderson, per- 
form two distinct functions, one being commutation and the other 
being grid-controlled rectification. Each of these functions has 
significance in the performance of the new motor. Through the 
commutator function, the smooth variable speed-torque character- 
istics of a d-c motor are obtainable, without any reference to 
synchronism with the power source used. The grid-controlled rec- 
tifier function provides the motor with continuous power control 
from standstill to maximum speed, without wasting power in 
resistance.—General Electric Company, Schenectady, N. Y. 


Tile Conduit Has High Strength 


No. 167—A new tile conduit (“Super-Strength”) recently put 
on the market is designed for use under highways or other heavy 
traffic conditions and is offered as a traffic-proof conduit for all 
conditions except railway traffic. The tile sections of conduit 
feature extra heavy walls with special reinforcing at top, bottom 
sides to produce balanced construction and maximum 
strength. Laboratory tests by A. S. T. M. 3-point method show 
an average crushing strength of approximately 3000 x per foot 
diameter per lineal foot, reports the manufacturer, the 16 in. size 
averaging 4,353 lb. These tests indicate sufficient strength to 
support a concentrated static 6-ton traffic load per wheel under 
actual installation conditions. 

The sections come in 2 ft lengths for all diameters except 26 
in., which is 2 ft, 6 in. in length. Features include special base 
drain, side joint, 
ternal pipe supports and 
interlocking construc- 
tion throughout. Dif- 
ferent types of insula- 
tion are optional in this 
system. An important 
characteristic, says the 
maker, is that necessity 
for expensive special 
concrete construction is 
eliminated.— The Ric-wil 
Co., 1562 Union Trust 

Bldg., Cleveland, O. 
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The speed of the motor is independent of the frequency of the 
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Put TemporaryJoints 
Permanent Piping 
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There is only one joint for the permanent 
piping installation—the joint that becomes a 
part of the pipe—the joint that is as strong as 
the pipe and will last as long as the pipe—the 


properly welded joint. 


A properly welded joint involves two factors 
—a properly engineered seamless steel welding 
fitting and good welding. Taylor Forge Weld- 
ing Fittings offer a full range of thoroughly 
engineered fittings, and their bright, clean 
machine-tool beveled ends enable a good 
welder to do a superlative job. 





¥r TANGENTS 


Check the features of the Taylor Weldell 
illustrated opposite. Forged and formed seam- 
less, with all walls at least pipe thickness, it has 
added reinforcement at the crotch where strains 
are greatest. This principle of reinforcement 
at the points of greatest stress is also carried 
out in Taylor Tees and all other fittings to 
which the principle is applicable. 


MACHINE-TOOL 
Likewise the machine tool bevels, the perfect wet 
circle roundness and the uniformity of internal 


and end-to-end dimensions is characteristic of 


all Taylor Forge Seamless Steel Welding 
Fittings. 
The Taylor Forge line is complete. It covers 


all types and styles of fittings in every pipe size 
and thickness. Write for complete details. 


TAYLOR FORGE & PIPE WORKS 


General Cie — Works, Chicago, IIL, 


Box 485, 


New York Office, 50 Church Street 
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Comprehensive informati 
for architects and engineers in 
handling Cooling: problems is 
now available in our new 
bulletin describing Aerofin 
Standardized Light Weight Fan 
System Cooling Surface. 

Send for your copy™ today. 
Ask for Aerofin Cooling 
Bulletin DE-34; Address Main 
Office Newark or any branch 
office or Aerofin Distributor. 
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New Cooling Tower Uses Multi-Stage Principle 


No. 168—A new cooling tower (the “Coey”) especially de- 
veloped to reduce air conditioning condenser water costs utilizes 
a multi-stage principle of cooling the water, in order to operate 
efficiently over a wide temperature range so that size and weight 
of the tower is lessened, and spray loss reduced. A centrifugal 
fan placed inside the tower in the warm air path to avoid troubles 
from ice formation is the air moving medium. The fan drive 
shaft extends below the tower to a motor in a rain-proof enclo- 
sure, the fan being direct-connected in the smaller sizes; the 
larger motors are mounted on a take-up and connected to the 
fan by a V-belt drive. The tower is built of heavy gauge copper 
bearing steel, with wood baffles of red Gulf cypress and hot gal- 
vanized baffle supports. 

Water to be cooled is introduced through a trough at the top, 
distributed around the tower by an overflow weir, trickles down 
over a series of wood baffles. Air entering at the tower bottom 
passes through this water three times before being exhausted 
through the spray eliminator at the top. This multi-stage circu- 
lation is designed to give the air a long travel in a short tower, 
secure thorough and uniform contact between air and water, and 
reduce fan power consumption. Counter-flow circulation (air 
and water travel in opposite directions) is used so that the cold- 
est water encounters the coldest air to give the greatest possible 
temperature range. 

Opportunities for important savings in air conditioning and 
refrigeration costs are possible with cooling towers; the makers 
cite one example of a cooling tower installed in connection with 
a 46 ton ammonia machine at an industrial plant that saved over 
$3,000 in four months—more than the cost of the tower.—Re- 
search Corporation, 405 Lexington Ave., New York City. 


New Pumping Unit 


No. 169—An advanced development of a 2 stage “Monobloc” 
centrifugal pump was recently announced. It is applicable to 
all services requiring small capacity and medium discharge 
head, including air conditioning, process work, etc. 

The casing, designed to withstand 150 lb pressure, is bolted 
directly to the motor frame without an intermediate distance 
piece, eliminating necessity for a baseplate. The impeller de- 
sign is a unit construction consisting of two enclosed type 
impellers cast back-to-back, so that the overhung weight will 





be no greater than that on a single stage pump. The impeller, 
which is keyed, is held firmly to the shaft by an impeller nut 
and the shaft sleeve, also keyed, is a separate, renewable part. 

The motor features oversize grease lubricated ball bearings, 
and the impeller is mounted directly on the motor shaft. The 
unit can be mounted vertically or horizontally, with full assur- 
ance of satisfactory performance in either case—Worthington 
Pump and Machinery Corp., Harrison, N. J. 


Aluminum Paint 


No. 170—A new flexible aluminum paint, which gives a scale- 
like metal sheathing for longer protection plus a smooth, bril- 
liant finish, has recently been perfected. Dirt and dust do not 
attach themselves readily to the surface, according to the manu- 
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facturer, who’ states that because of excellent water-resistant 
qualities (including salt water) it stands washing very well, 
and displays great resistance to chemical fumes, humid atmos- 
phere, corrosion, rust and decay. One standard grade serves 
equally well both indoors and outdoors.—Roxalin Flexible Lac- 
quer Co., 800 Magnolia Ave., Elizabeth, N. J. 








The Editor’s Correspondence 








Noise in Ventilating Systems 


The Editor: May I express my appreciation of the most excel- 
lent and instructive articles upon the survey of theaters, by D. D. 
Kimball. Is it possible for the author to add any comments upon 
noise generated by the ventilating systems? 

Is noise mostly attributable to: 

1. Operating machinery, 
2. Air noise created by fan runner wheel, 
3. High velocities in duct work system? 

To what extent is “super silent” machinery employed and 
insulating materials and devices utilized in mounting blocks and 
bases? 

Are insulating materials and devices employed in duct work 
systems: 

1. To prevent propagation of noise, 
2. For internal absorption by means of lining, 
3. At gratings? 

Are means for cleaning of ducts provided and used, and is 
the non-cleaning of ducts considered or proved to be seriously 
detrimental or harmful ?—S. F. G., London, England. 


Reply: There was found surprisingly little noticeable noise 
in the operation of the ventilating plants in the theaters inspected. 
The most in number and the worst noises were due to poorly 
made and poorly mounted fans, often operating at too high 
speeds, and often placed close to the inlet grilles to the theater. 

Properly located fans, operating at reasonable speeds, on good 
foundations, give little noise trouble. When placed in the base- 
ment and directly bolted to heavy concrete foundations on solid 
concrete floors the results are usually satisfactory. Generally 
cork or spring type deadening bases are needed, unless fans are 
set as last above stated. 

The fan wheel rarely causes noise in these systems, 
are now made and installed. 

Noise due to high air velocities in the ducts is occasionally 
encountered. 

“Super silent” equipment, if I understand the term, is little 
used. The cork and spring deadening bases are frequently and 
successfully used. 

“Sound traps” in the ducts, and the lining of ducts are occa- 
sionally and successfully used. The latter, employed at the 
bends of the ducts, usually near the fan outlets, is very successful 
in eliminating duct noises. 

Only one instance of noise originating at the grille was found, 
and this was due to excessive velocity and light construction 
of the grille. 

Usually no means are provided for the cleaning of the ducts, 
and they are not often used when provided. They should be 
provided and used unless all of the air supplied to the theater is 
either filtered or washed at all times, as otherwise much dust is 
found in the ducts——D. D. Kimball.* 


as they 


*Consulting Engineer, New York, N. Y. Member of Board of Consulting 


ind Contributing Editors. 


Operating Hotel Boiler Plant 


The Editor: We are subscribers to H. P. & A. C. and we 
have a boiler problem on which we would like advice. We have 
in 80 horsepower water tube boiler. In the summer we have a 
load of 30 horsepower, and our stack temperature is 225 degrees. 
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Bi ATMOSPHERIC SPRAY COOLING TOWERS are 
built in sizes ranging from 6 tons up to 200 tons refrigera- 
tion capacity, and are extensively used today in the ever growing 
air conditioning field. 


BINKS INDOOR FORCED DRAFT Cooling Towers are also made 
up to 40 tons refrigeration capacity and are unexcelled for the 
smaller tonnage requirements where piping difficulties are en- 
countered and piping cost must be minimized. 


We offer a standardized complete SHOP CONSTRUCTED 
TOWER (with full spray nozzle distribution) for most every 
application. This is evidenced by the more than 3,000 Binks 
Cooling Towers now in operation. 


The Binks line is recognized as being the most complete and 
includes spray and atomizing nozzles of advanced design for 
practically every industrial requirement. 
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Buda Company 

Georgia Power Co 

East Ohio Gas Co 

Sheffield Farms Co 

Public Service Co. of Colo 
Great Lakes Forge Co. 

Carrier Engineering Corp 

First National Stores 

United States Gypsum Co. 
Great Atlantic & Pacific Tea Co, 


Goodyear Tire & Rubber Co. 
Armour & Co. 

Swift & Co. 

Pure Oil Co. 

Firestone Tire & Rubber Co 
Brown Shoe Company 

Coca Cola Bottling Co. 
Brewery Corp. of America 
Roosevelt Hotel Co. 
University of Michigan 
Red Top Malt Extract Co. 























BINKS ROTOJET (patented) Clog-Proof Spray Nozzles are a major 
contribution to the increased efficiency now demanded in Air Washing 
processes as handled by BINKS. 

Write for Latest Bulletin Today! 


BINKS MANUFACTURING CO. 


NEIL C. HURLEY, President J. F. ROCHE, Vice President 
3106 Carroll Ave. Chicago, Ill. 
Representatives in Principal Cities 


Manufacturers of Complete Water Cooling and Spray Painting 
and Finishing Systems. 





TAKE A TIP 
FROM THIS BUYER 





AND ORDER FRETZ-MOON PIPE 


HE ordered a carload of pipe in various 
sizes. He received a carload of pipe in 
various sizes—and he also received with- 
out extra cost in that carload many items 
not written on the order—items that mean 
a more profitable installation. 

He received pipe that was made from 
finest quality steel skelp, heated, formed, 
welded and sized by the scientifically- 
controlled “continuous process.” He re- 
ceived pipe that was absolutely uniform, 
tightly welded, true to size, perfectly 
round, straight, accurately threaded and, 
in the case of galvanized finish, with a 
non-scaling, rust-resisting zinc alloy sur- 
face. He received pipe that had been 
heated to perfect welding temperature for 
a definite period of time—not over or 
under heated—therefore free from hard 
or burnt spots that would cause trouble 
in cutting, threading or bending. 
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Why merely order “steel pipe” when 
by specifying “Fretz-Moon Steel Pipe” on 
your order you can obtain pipe with all 
of the above advantages at no extra cost? 
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BLACA AND GALVANIZED 


FRETZ-MOON TUBE CO., Inc., Butler, Pa. 


Heating - Piping 
«Air Conditioning 












February, 1935 


In the winter time we have 160 horsepower connected or used, 
and the stack temperature is 650 degrees. In the summer time 
we furnish steam for the kitchen equipment and steam for heat- 
ing our hot water. In the winter, in addition to the above, the 
hotel building, which has 177 rooms, requires 11,785 square feet 
of radiation. 

I would like to know when a boiler is run most efficiently, 
with an over-load or under-load, and is 160 horsepower too 
much for an 80 horsepower water tube boiler? I might say 
further that this boiler is mechanically fired with an underfeed 
stoker.—S. E. B., Managing Director. 


Reply: The stack temperature in summer is said to be 225 F 
and in winter is said to be 650 F. Presumably these tempera- 
tures are coincident with the respective peak loads mentioned. 

Without more information, one can only generalize. A load 
of 200 per cent of the boiler rating is a common occurrence with 
a stoker-equipped water tube boiler, and high efficiencies are 
practicable under such conditions. In this case, where the bulk 
of the steam demand is for heating, the 200 per cent output can 
only occur for a few early morning hours of a comparatively 
small number of very cold days per season. 

The 650 F stack temperature suggests that a reasonable pro- 
portion of the heat from the fire is being absorbed, especially 
as during most of each day the stack temperature undoubtedly 
is lower than 650 F. Practically all boilers in modern high pres- 
sure electric power plants operate constantly at above 200 per 
cent of the normal boiler rating and are highly efficient. In my 
judgment more useful heat per pound of coal is obtained when 
a boiler operates at an overload than when it operates at an 
underload. 

There is a strong probability that the low temperature sum- 
mer chimney is due to a wasteful excess of air mixed with the 
products of combustion. 

If the stoker and forced draft fan are controlled in parallel 
so that both stop and start together there is a question whether 
any further automatic draft regulator would be justified. If the 
plant is one of the older underfeed type, in which the fan can 
keep delivering excess air after the stoker has ceased to deliver 
coal, then assuredly something should be done about it.—Samuel 
R. Lewis.* 


*Consulting Engineer, Chicago, II]. Member of Board of Consulting and 


Contributing Editors. 
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Standards for Steam Jet Refrigeration 


“Capacity and Design Standards for Steam Jet Refrigeration,” 
by C. F. Hendrie, published by Carbondale Machine Corporation 
in association with Worthington Pump and Machinery Corpora- 
tion. 10 page bulletin, 8x10%. 

Standards for the design and capacity of steam jet refrigera- 
tion—including vacuum cooling units using barometric jet con- 
densers as well as surface condensers—have been adopted by 
the vacuum cooling and steam ejector section of the Heat Ex- 
change Institute and are in effect under the auspices of the 
Institute. Members of the section include American Blower 
Corp., Carbondale Machine Corp., Carrier Engineering Corp., 
Croll-Reynolds Engineering Co., Elliott Co., Foster-Wheeler 
Corp., Ingersoll-Rand Co., Ross Heater and Mfg. Co., Schutte 
& Koerting Co., Westinghouse Electric & Mfg. Co. C. H. 
Wheeler Mfg. Co., and Worthington Pump and Machinery Corp. 

Capacity ratings have been worked up for twenty standard 
frame sizes from 15 to 1250 tons refrigeration, chilled water 
temperatures from 35 to 75 F. Advantages of the standards 
to the manufacturer are reduced development, lower production 
cost, prompt shipment—reacting to the eventual benefit of the 
user—plus the simplification of engineering studies and the 
preparation of specifications. 

This bulletin is a thorough review and explanation of the 
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Maintains a Constant Water 
Level in High or Low Pres- 
sure Boilers“ Automatically.” 
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eeee ““GALLON 
PER MINUTE’”’ 
BASIS 
All Feed Water worries are condensate to the _ boiler— : ; 
eliminated when the M-K-O Supplies make-up water as DELIVERY in GALLONS per MINUTE 
Boiler Feed is used because required. 
it: Automatically pumps the This Unit uses no steam. It Compare these B & G_ Booster capacity 
feed water against high can be used with Gas, Oil, curves with those of any other pump «ke 
boiler pressure—Returns the Stoker or Hand-fired Boilers. signed for the same purpose gad yon wilt 
see why it is no longer good practice o 


buy pumps by pipe size only Size for 
size. the B & G_ Booster circulates a 
greater volume of water through a higher 
Pressure Head which means that your 
hot water heating installations can now 
be designed for smaller pipe sizes and 
handied with a smaller, more economically 


Ask for literature and prices. 


NOTE: We also manufacture the well known Kane 
Fire-Tube Automatic Gas Steam Boiler and the 
Ofeldt Water Tube Gas-Fired Steam Boiler. Lit- 
erature upon request. 






operated pump 
BOOSTER B & G Boosters save from 15 to 30% in 
Ei = NY a ‘2 annual fuel costs when used to improve clit 
ines culation in hot water Heating Systems, They are sturdily constructed, with two 
(Son value capacitor, cradled-in-rubber motor—exceedingly quiet in operation For com 


plete information on the B & G Booster, with typical applications, write for B & G 


Executive Office and Factory Bulletins B934 and TY34 
1903-1915 EAST HAGERT ST., PHILADELPHIA 
Branch Offices or Distributors in Principal Cities BELL & GOSSETT COM PANY 








(5) um COOLING AND CONDITIONING 


WITTENMEIER, a name associated with Refrigeration 
in all its phases and applications for over 35 years, offers 
complete Air Conditioning and Refrigerating Systems for 
industrial processes and bodily comfort, either in Central 


or Unit Systems from 4 ton capacity up. 


BUSH 


Individual fin coils can 





be shipped promptl 
Refrigerants: CO.—Freon—Ammonia—Methyl Chloride PP P P Y 
—Steam—Water Vapor. 


. 
with any number of 
The Carbonic System, pioneered and developed by Witten- 
meier, is classified as the safest of all present day methods. 
Why sacrifice Safety and Reliability for the extravagant claims 
and doubtful economies advanced for untried and unproven 





tubes high or wide 


methods? In the face of these extravagant claims, Witten- : 

meier, during the season just passed, in the Chicago Area alone, and in lengths up to | 2 feet. 

a wCOny bene cooling jobs a a. = Re : 

‘arbonic 2 nstallation was made. ‘he theatres rangec ° °L ese ° 

in size from 400 to 2,000 seats. This flexibility of construction plus 
Whether you are interested in conditioning a single room, j ° 

office, shop, restaurant, bank, theatre, auditorium or large i 32 combinations of fin and tube size 


office building, there is a Wittenmeier System best suited for 
the purpose. 


and fin spacings makes for installation 


Let us make a survey of your requirements and give you our 
unbiased opinion of the system best suited for your needs. 


There is no obligation. Wittenmeier, with Air Cooling and r v4 
Conditioning Experience that dates back to 1908, can offer economy and better refrigeration. 
helpful suggestions. Architects, Engineers, Contractors and 


others should avail themselves of this service. 


After all, there is no substitute for Experience. ALUMINUM-COPPER-STEEL 
WITTENMEIER MACHINERY COMPANY 


Air Conditioning Engineers 


£50860 N. Spaulding Avenue, Chicago, I | THE BUSH MFG. CO. 








American peteaeratne Co. 103 Park Avenue 
HJ, Kelly, Wittenmoler’ Mashisary Ce. HARTFORD, CONN. 
New Orleans, La. Columbus, Ohio 


Wittenmeler Mach'y Co. of Canada, Limited 
Hamilton, Ontario 


Wittenmeier Continuously Since 1897 


NEW YORK DETROIT CHICAGO 


























HEATING, PIPING, AND AIR CONDITIONING 


The heart of any air conditioning unit is the motor. The life 
and quality of the motor determine the life and quality of your 
product. 

Holtzer-Cabot motors are used by the leading air condition- 
ing tee manufacturers because of their outstanding 
quality. 

1 SILENT OPERATION—Steel spring mounting definitely and 
permanently eliminates objectionable motor noise. 

2 BEARINGS—Oversize bearings and extra large oil reservoirs 
provide long life with minimum of attention. 

3 ADJUSTABLE SPEEDS—Provide for the proper regulation of 
air movement—so vital to the success of the modern air con- 


ditioning unit. 
Our engineers will gladly 
ence can be helpful—write 


THE HOLTZER-CABOT ELECTRIC Co. 


125 AMORY STREET, BOSTON, MASS. 


Motor Specialists tor 50 Years 


with you. Their experi- 


confer ’ 
20 for descriptive bulletin. 


Dept. 














Improvements 


Simple and Inexpensive 


Motor-Unit Centrifugal Pumps—simple 
as A.B.C., and therefore exceptionally 
low priced. Pump attached directly 
to motor, with pump bearings, base 
and coupling eliminated. No pump 
lubrication required. Very compact. 
handling anything that 
to heavy li- 
5 to over 500 








Suitable for 
flows from clear water 
quids. 
g. Pp. m. 


Fifteen sizes; 
Bulletin 401. 





New and Economical 








Redi-Return Condensation Units— 
compact, dependable and inexpen- 
sive. Designed to automatically col- 
lect and pump back to boiler the re- 
turns from heating system, handling 
water at 210° F. Consists of pump, 
welded steel tank and float switch. 
Pressures up to 100 pounds. Bulletin 
426. 


» Write for Bulletins or any other 
information desired. AMERICAN 
STEAM PUMP COMPANY, Battle 
Creek, Michigan....... se *.6 


MARSH 


AMERICAN 


Centrifugal and Steam Pumps 
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standards containing very helpful information on steam jet re- 
frigeration. The author considers the general design and ar- 
rangement of steam jet units (both small and large), flexibility 
provisions, special designs, the materials of construction, meth- 
ods of control—capacity and economy, standard capacity-tem- 
perature characteristic, standard frame size and number of boost- 
ers, standard steam pressure ranges, condensers, and steam and 
condensing water economy. 

Copies are available to consulting engineers; 
lating and air conditioning contractors; architects ; 
interested in the use of steam jet refrigeration. 


heating, venti- 
and others 


A Survey of Air Pollution 


“A Survey of the Air Pollution Problem of the City of Scran- 
ton (Pa.) and Lackawanna County,’ conducted by H. B. Meller 
and Logan B. Sisson of The Mellon Institute of Industrial Re- 
search, a series of newspaper articles reprinted from The Scran- 
ton “Republican.” 44 pp., 6x9, paperbound. 

The articles published in this booklet, while reporting an air 
pollution survey of a particular district, are of general interest 
as the method of making such a survey is described in some 
detail, and the causes and results of air pollution (and conse- 
quently the remedies) are no different in the locality studied 
from those in many another town and city. 

Following the introduction, the first article deals with the 
geography of Scranton and environs as it affects the pollution 
problem, movement of winds, etc. The second article describes 
the collection and examination of air samples, and the sources 
of dust. The third considers the expense to merchants and others 
of dirty air—spoilage of stock, increased decorating and cleaning 
costs, hygienic effects, and ventilation problems. The next article 
suggests means of reducing air pollution, including wider use of 


“smokeless” fuels, and the last installment summarizes the series. 








Conventions and Expositions 





Heating, Piping and Air Conditioning Contractors National 
Association: Annual convention, May 20-22, Hotel Gibson, Cin- 
cinnati, Ohio. Acting Secretary, S. Lewis Land, 1250 Sixth 


Ave., New York City. 

National District Heating Association: Annual convention, 
June 11-14, Bellevue-Stratford Hotel, Philadelphia, Pa. 

American Society of Mechanical Engineers: Semi-annual 
meeting, June 19-21, Cincinnati, Ohio. Secretary, C. E. Davies, 
29 W. 39th St., New York City. 

American Society for Testing Materials: Annual meeting, 
June 24-28, Book-Cadillac Hotel, Detroit, Mich. Exhibit of 
testing and related equipment to be held concurrently. 1935 re- 
gional meeting to be held in Philadelphia, March 6, and group 
meetings of committees in Philadelphia, March 4-8. Assistant 
Secretary, R. E. Hess, 260 S. Broad St., Philadelphia, Pa. 

American Gas Association: Annual convention, October 14-18, 
Atlantic City, N. J. 
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Industrial Air Conditioning Practice 


” 


Air Conditioning Practice,” a collection of articles 
by twenty-five engineers. Published by the Keeney Publis'ing 
Company, 6 N. Michigan Ave., Chicago, Ill. 324+ viti pp., 
54x82, clothbound. 


“Industrial 


$2.50. 


Despite the widespread applications of industrial air condition- 
ing, little information of a practical nature has been available in 
This book therefore aims to give a picture of how 


book form. 
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We are splendidly equipped to supply high effi- 
ciency finned tubing in a wide range of sizes for | E.M.DART MFG.CO. 
all heat transfer purposes. PROVIDENCE, R. I. 


CORRESPONDENCE INVITED Sales Agents : 
THE FAIRBANKS CO. 


THE G&O MANUFACTURING CO. | NEW torn s snancnes 


e Canadian F: : 
142 Winchester Avenue - New Haven, Conn. | pp, en eo as 
Established 1915 TORONTO CANADA SPECIFY 
Manufacturers of **G « O"’ Automotive Radiators osmmeititanhines taal 
















“Vents, waste lines and down- 
spouts, Reading GPWI* Pipe 
always—hot, cold water, and 
steam return lines often.” 








Find out the best pipe for each 
service in 
your town. 


*GPWI— 
Genuine Puddled 
Wrought Iron 


GET THIS BOOK ON 
ELECTRIC HEAT 










For information, 








write 
\ 
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Position 





CIENCE AND INVENTION HAVE NEVER FOUND A SATISFACTORY SUBSTITUTE FOR GENUINE PUDDLED WROUGHT IRON 





Has the Bronze 


MALOX 


LECTRIC HEAT 


These efficient 


may do the job... 


of other industrial heating require- 


member that you can often heat it 
better electrically, using some one 
of the many Chromalox units ad- 
mirably adapted in form and ca- 
pacity for almost every industrial 
heating need up to 1000 deg. F. 


ate with you in the selection of the 
Chromalox unit which will best 
serve your purpose, and to tell you 
how to apply it most effectively. 
Send us a sketch and description 
of the condition to be met. For 
immediate information on electric 
heat, use the coupon below and re- 
ceive the 60-page Chromalox Book. 


READING IRON COMPANY EDWIN L. WIEGAND CO. 

omas Blvd., Pittsburgh, Pa. 
PHILADELPHIA Send me the new 60-page CHROMALOX book. 
Tit CPs crac ceaahwasedss ees oceseseeseonsosene 










to Bronze Seat 















The Dart Union has the 
bronze-to-bronze_ seat, 
ground to a perfect ball 
joint. It cannot corrode. It 
keeps the line leakproof. You 
will be amply repaid for 
specifying Dart Unions by 
the better service you will 
receive. 






















STRIP HEATERS 


just as they are meeting hundreds 


ments, 


Whatever you have to heat, re- 


Our engineers are glad to cooper- 


























AUTOMATIC 
VALVES 


The full line of Foster Automatic Valves 
comprises about 100 different types and 
many special designs, each best for cer- 
tain classes of service in controlling the 
pressure, temperature and flow of steam, 
liquids and gases. Among these are 
several types used in heating, ventilating 
and air-conditioning systems. 


We will be glad to send you a complete 
catalogue of Foster Automatic Valves 
and to help in any way in the selection 
of the valves for your problems. 





34Al . 
Foster 
Valves used generally on 


. one of 
Automatic 


Class 
the 


Designers and Manufacturers of Automatic 
‘alves since 1879. 


steam, liquids and gases 
where the initial pressure 
does not exceed 250 
pounds and is fairly con 
stant. Delivery pressure 
from 0 to 100 pounds. 
Good for dead = serv 
ice. Sizes 4” to 6.” 


FOSTER ENGINEERING CO. 


110 Monroe Street Newark, N. J. 











Independent Fabrikated | 


| Adjustable ; f 
| Directed Air 


Flow Registers > 


i Bee 


at first you don't succeed—” 


If air does not circulate just as you had planned, 
| grille bars can be adjusted to secure exactly the 
right effect. Made in any size, any finish, in 
short order. Write for new catalog replete 
with engineering data. 


INDEPENDENT REGISTER & MFG. CO. 


3757 East 
93rd St., 





Patent 
Pending 
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air conditioning is applied in a number of plants in several differ- 
ent industries, explains the problems encountered and how they 
have been solved, and suggests what air conditioning can do 
in aiding efficient, economical manufacture of a better product. 

As industrial air conditioning requires not.only a knowledge 
of the subject of air conditioning itself but a more or less inti- 
mate acquaintanceship with the particular industrial process, air 
conditioning engineers have tended somewhat to specialize in an 
industry or related group of industries. This book’s value can 
therefore be measured to some extent by the fact that the ma- 
terial (originally published in HEATING, PrpInc AND Air Con- 
DITIONING) has been contributed by twenty-five such engineers. 
As a result it is comprehensive enough to cover the air con- 
ditioning problems common to all industries as well as the spe- 
cific problems encountered in many particular processes. 

Because air conditioning may, not incorrectly, be thought of 
as the treatment of air to meet the particular requirements of a 
process or product it may mean humidification in one industry 
(textiles, for instance), cooling and dehumidification in another 
(bakeries), etc. This book is consequently divided into a num- 
ber of sections, each section containing chapters related in that 
the air conditioning requirements are similar. These sections 
are: Fundamentals; Humidification; Humidification and De- 
humidification; Cooling and Dehumidification; Dehumidification 
and Drying; Dust Control; Air Conditioning Auxiliary Indus- 
trial Buildings; and Maintenance and Operation. These eight 
sections ate sub-divided into a total of twenty-three chapters, 
each pertaining to a specific phase of the subject. 


Water Supply in Buildings 


“Water Supply in Buildings,” by Alexander W. Moseley, pub- 
lished by Mumm Print Shop, Evanston, Illinois. 92 pp., 6x9, 
paperbound. $1.15. 

Concerned primarily with the physical distribution of water 
for ordinary purposes, this booklet is intended to be a convenient 
compilation of information on the methods employed in and the 
data required for working out the piping layouts for water supply 
in buildings. It is divided into thirteen sections and fifty-eight 
articles for easy reference. 

Particular attention is devoted to the method of probability 
as applied to the determination of proper pipe sizes. 


Handbook for Gas Engineers 


Handbook,” prepared by a committee of the 
Pacific Coast Gas Association and reviewed by a committee of 
the American Gas Association, whose directors endorse it. Pub- 
lished by McGraw-Hill Book Co., Inc., 330 W. 42nd St., New 
York, N. Y. 1018 pp., 6x9, clothbound. $7.50. 

This most comprehensive manual brings together in one volume 
the physical, chemical, thermodynamic and other constants, 
formulas, and data used in the manufacture, distribution, and 
utilization of gas. So completely and extensively are funda 
mentals covered that many engineers other than those concerned 
directly with gas will find it a valuable reference; in fact, the 
first three sections, comprising nearly 150 pages, are devoted to 
mathematical tables and graphs; properties of elements, common 
substances, and engineering materials; and properties Of gases, 
air, steam, and water—all of general interest. Section IV deals 
with fuels (solid, liquid, and gaseous), their combustion, and 
heat transfer. 

Section V, consisting of some 360 pages, takes up the pro- 
In Section VI, 


“Gas Engineers’ 





duction of gas, going into the subject in detail. 
testing and measurement are considered; Section VII is devoted 
to transmission and distribution, pipe-line welding and pipe cor 
rosion being among the subjects included. 

In Section VIII, utilization is covered, both industrial and 
domestic. Headings in this section include pipe layouts, fluc 
and chimneys, appliances, domestic heating and air conditioning 
flow through orifices, burner design, and industrial applications 
the latter being particularly informative. 
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Radiator Reference Book 


“The Pape-Swift Radiator Reference Book,” published by John 
S. Swift Co., Inc., 105 S. Ninth St., St. Louts, Mo. 312 pp., 
5%4x8%, planographed, paper-bound. $1.00, plus toc for postage. 

This radiator reference book contains the ratings and dimen- 
sions of obsolete, modern, and concealed radiators, nineteen dif- 
ferent manufacturers being represented. The information is re- 
produced directly from the published data of each manufacturer 
by the planograph process, is logically arranged, and conven- 
iently indexed. Principal advantage of the book is in making 
available in one place the ratings of different makes of radiators. 

This radiator book is a companion to the boiler reference books 
published by this company. 


Boiler Reference Book 


“The Pape-Swift Boiler Reference Book (1935),” published by 
John S. Swift Co., Inc., 105 S. Ninth St., St. Louis, Mo. 440 
pp., 5%4%x8%, planographed, paper-bound. $1.00 plus 0c for 
postage. 

Not a new edition of the 1934 boiler reference book, but a sup- 
plement to it is the 1935 book. It includes the specifications of 
many manufacturers not included in the earlier book, data on 
more obsolete boilers than were previously included, and infor- 
mation on boilers which have been added to various manufactur- 
ers lines in recent months. 

The products of over thirty manufacturers are represented, 
and such information as boiler numbers, grate area, heating sur- 
face, and manufacturer’s rating is given; the pages are repro- 
duced direct from the individual manufacturer’s data by the 
planograph process. 

This book is a companion to the radiator reference book issued 
by the same company. 


Four Testing Society Publications 


“A.S.T.M. Tentative Standards,” 1250 pp., 6x9, clothbound, 
$8.00; paperbound, $7.00. 

“Index to A.S.T.M. Standards and Tentative Standards,” 
142 pp., 6x9, paperbound. Available on request from the pub- 
lisher. 

“Specifications and Tests for Coal and Coke,” 108 pp., 6x9, 
paperbound. $1.00. 

“Symposium on the Outdoor Weathering of Metals and Metal- 
lic Coatings,” 114 pp., 6x9, paperbound, $1.25; clothbound, $1.50. 

All of the above are published by the American Society for 
Testing Materials, 260 S. Broad St., Philadelphia, Pa. 

The book of A. S. T. M. tentative standards (issued each year) 
is the only volume containing all of the Society’s tentative speci- 
fications, methods of test, and definitions of terms covering en- 
gineering materials and the allied testing field. The present 1934 
edition contains 236 tentative standards, 48 of which are in- 
cluded for the first time and some 60 of which have been revised 
and are included in their latest approved form. Among the new 
ones are tentative standards for electric fusion welded steel pipe 
for high temperature and high pressure service; alloy steel 
casting for valves, flanges and fittings for service at tempera- 
tures from 750 to 1100 F; seamless alloy steel pipe for the same 
range; fuel oils; and many others. A complete subject index 
is included, and two tables of contents are given. 

The index to A.S.7T.M. standards and tentative standards 
(dated January 1, 1935) is a convenient reference for engineers, 
architects, purchasing agents, and others in determining if speci- 
heations or test methods for any particular materials or subjects 
ire available, and where they may be found. The total number 
f A.S.T.M., standards and tentative standards is approximately 
750. 

The coal and coke specifications booklet is a compilation of 
ill the standard and tentative specifications and tests for coal and 
oke issued by the A.S.7.M. It includes 5 specifications, 13 
est methods, and standard definitions of terms. 

The papers and discussions in the outdoor weathering booklet 
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You DON’T 
HAVE TO PUT COTTON 
IN YOUR EARS 


@ The quieter operation of Fedders Series 3 
Unit Heaters is made possible by stream- 
line tubes, exclusive fin design, graduated 
pitch fans, resilient motor mountings which 
isolate vibration, and sturdy cabinets 
which eliminate resonance. Quieter oper- 
ation combined with handsome appear- 
ance lets you use their high heating ability 
in stores, banks, offices, auditoriums, lob- 
bies, as well as factories, garages, etc. Write 
for Catalog 527—it takes them apart for you. 


FEDDERS MANUFACTURING CO. 


Pat. 1,970,105 Buffalo, N.Y. 














FITZGIBBONS 


STEEL HEATING BOILERS 





A favorite selection for the economical heating of churches 
schools, office buildings and similar edifices. ; 
One of a long line of steel heating boilers which for half a 
century has been building a reputation for eminently satis- 
factory heating service, with any fuel, in any heating system. 
Write us for details, specifying the conditions you wish 
to meet. 


Fitzgibbons Boiler Co., Jnc. 


570 Seventh Ave, New York, NY. 


Works: Oswego, N. Y. 


Branches and Representatives in Principal Cities 
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Engineered 


lier’ Air Conditioning 


Let Vilters Engineers Check Your Air Conditioning 
Needs. 


A Competent Staff Is Ready to Figure and Design 
Any Air Conditioning Project Offered. 


A Complete Line of Refrigerating Equipment for 
Air Conditioning Is Offered. 


All Inquiries Promptly Considered 


THE VILTER MANUFACTURING CO. 
2124 SO. FIRST ST. MILWAUKEE, WISCONSIN 


STRONG 
INVERTED BUCKET 
STEAM TRAPS 


The only trap with the Anti- 
Balancing Feature. Simple, 
serviceable. 

Fitted with “Anum-Metl” seats 
and dises, GUARANTEED leak- 
proof for One Year. 

Pressures from 0 to 225 Ibs. 


Ask for Bulletin No. 61-H 
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The Strong No. 80 Trap 


THE STRONG, CARLISLE & HAMMOND CO. 
1392 WEST THIRD ST. - - - - CLEVELAND, OHIO 


Both COOLING and HEATING 


with a single 


MODINE UNIT 


for every 


Commercial Use 
+ 


factories - stores 
offices - restaurants 


WRITE FOR FREE BOOK 
MODINE MANUFACTURING COMPANY 


1750 Racine St., RACINE, WIS. 
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were presented as a part of the symposium on this subject at 
the regional meeting of the Society in Washington last March, 
and deal primarily with an analysis of performance data obtained 
from tests carried on by two of the Society committees. They 
are intended to illustrate uses to which the data may be put by 
engineers, and discuss many of the topics involved in this subject. 








Recent Trade Literature 








For your convenience in obtaining copies 
of bulletins, see coupon on next page 


No. 253. AIR CONDITIONERS: Unified Air Conditioner 
Company, Duluth, Minn. 16 page catalog on air conditioning, 
describing the five models of air conditioners manufactured by 
this company, showing installation details, and tabulations of 
capacities and dimensions. A special section on controls con- 
cludes the booklet. 

No. 254. AIR CONDITIONING: Kelvinator Corporation, 
14250 Plymouth Rd., Detroit, Mich. 20 page booklet discussing 
“exact selection” of air conditioning systems (unit and central 
types) for hotels and restaurants, stores and shops, homes and 
apartments, recreation and amusement places, professional offices, 
general and executive offices, industrial processing, hospitals, and 
churches and funeral homes. Each section is illustrated with a 
diagram of an installation. The importance of suiting the sys- 
tem to the particular application is stressed. 

No. 255. CONTROLS: Automatic Products Company, 121 
N. Broadway, Milwaukee, Wis. Loose-leaf condensed catalog 
of standard automatic controls for heating, ventilating, air condi- 
tioning, and refrigeration giving complete descriptions, illustra- 
tions, list prices, etc. Humidity regulators, thermostats, and 
valves for refrigerant, water, oil, and gas control are included. 

No. 256. CONTROLS: Struthers Dunn, Inc., 139 N. Ju- 
niper St., Philadelphia, Pa. Folder briefly describing this com- 
pany’s line of relays, timing devices, electric counters, thermo- 
stats and electric pots and ladles, with notes on their applications. 

No. 257. DRIVES: Worthington Pump and Machinery Cor- 
poration, Harrison, N. J. 4 page folder “Grip Saves Power,” on 
V-belt drives. 

No. 258. HOT WATER HEATING: Bell & Gossett Co., 
3000 Wallace St., Chicago, Ill. Loose-leaf catalog describing 
operation of water heating systems illustrated with installation 
diagrams, piping layouts, capacity charts, etc.—a reference man- 
nual on heating domestic water and hot water circulation con- 
trol. Among the products covered are triple duty water heating 
systems, booster pumps, boiler water flow control devices, indi- 
rect heaters, and draft control. 

No. 259. INSULATION: The Ruberoid Co., 500 Fifth Ave., 
New York, N. Y. Series of folders on insulation, pipe covering, 





Water Valve 


The Model 66 Water Valve 
will give you perfect control 
on humidifiers for air condi- 
tioning as well as for com- 
mercial refrigeration. It has 
very low power consumption. 
Carried in wide range of 
voltages. Write for Bulletin 
406. 


AUTOMATIC PRODUCTS COMPANY 
121 N. Broadway Milwaukee, Wis. 




















FANS AND 
BLOWER WHEELS 


TORRINGTON 








Patented All Aluminum Multiblade, 
Balanced Blower Wheels. Unexcelled 
for quiet and smooth operation. 





30 years’ experience building Propeller 
Fans, assembled, balanced and tested, 
ready to mount on motor shaft. 


THE TORRINGTON MFG. CO 
44 FRANKLIN ST. 
TORRINGTON, CONN. 
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and insulating cements of various types, describing and illustrat- 
ing each type and its particular applications. 

No. 260. MECHANICAL RUBBER GOODS: The B. F. 
Goodrich Company, Mechanical Division, Akron, Ohio. 24 page 
bulletin of engineering data on industrial rubber goods, describ- 
ing over 200 items and including tables and technical data of gen- 
eral interest. Belting, hose, fittings, packing, hard-rubber pipe 
and fittings, rubber lined pipe, fittings, and valves, are among 
the products described. 

No. 261. MOTOR BRUSHES: The Ohio Carbon Co., 12508 
Berea Rd., Lakewood, Ohio. 64 page pocket-size booklet deal- 
ing in practical, non-mathematical terms with the causes and 
effects of sparking, excessive wear, etc., of brushes, commutators, 
and slip rings on direct and alternating current motors and gen- 
erators; the booklet is titled “The Brush Phase of Motor Main- 
tenance,” contains ten sections of general as well as particular 
information on the subject. 

No. 262. PUMPS: Goulds Pumps, Inc., Seneca Falls, N. Y. 
128 page 1935 dealer catalog of pumps and water systems, includ- 
ing a number of new and improved products and a special section 
of engineering data. Sections on shallow and deep well pumps 
and systems, accessories, hand pumps, power pumps, and engi- 
neering pumps are included. 

No. 263. SPRAY EQUIPMENT: sinks Manufacturing 
Co., 3106 Carroll Ave., Chicago, Ill. 32 page booklet describing, 
illustrating and giving prices for spray painting equipment in- 
cluding spray guns, regulators, nozzles, compressors, portable 
outfits, spray booths, exhaust units and other equipment. 

No. 264. WATER COLUMNS AND GAGES: Yarnall- 
Waring Co., Chestnut Hill, Philadelphia, Pa. 4 page catalog 
supplement describing “eye line” indicator to enable reading of 
boiler water levels at the boiler room floor, useful for high boil- 
ers. Typical assemblies are diagrammed. 

No. 265. WELDING ROD: Air Reduction Sales Company, 
60 E. 42nd St., New York, N. Y. 8 page leaflet on three types 
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FOR YOUR CONVENIENCE 


Heating, Piping and Air Conditioning, 

6 N. Michigan Ave., 

Chicago, IIl. 

Please ask the manufacturer to send me more informa- 
tion about the equipment mentioned under the following 
reference numbers in “Equipment Developments” and “Recent 
Trade Literature.” (Check numbers in which you are in- 
terested) : 
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of shielded arc electrodes, having tensile strengths from 65,000 
to 75,000 lb per sq in., 22-30 per cent elongation, higher resist- 
ance to corrosion than mild steel. One type is recommended for 
flat welding, the second for vertical and overhead work and the 
third—with similar characteristics- 
per cent greater. 

No. 266. WELDING MACHINES: Air Reduction Sales 
Company, 60 E. 42nd St., New York, N. Y. 8 page bulletin de- 
scribing in detail “Airco-Wilson” arc welding machines of sev- 
eral types, and giving a table of ratings and capacities. 

No. 267. WELDING MACHINES: The Lincoln Electric 
Company, Cleveland, Ohio. Data sheet for a-c 
types “SAC300” and “SAC500” arc welders, 
tion, construction, and ratings. 

No. 268. X-RAY INSPECTION: St. 
Inc., 30-20 Thomson Ave., 


has an elongation about five 


motor-driven 
including descrip- 


John X-Ray Service, 
Long Island City, N. Y. 4 page cir- 
cular recording ten years pioneering service in x-ray inspection. 
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CLASSIFIED ADVERTISING 


8 cents for each word including heading and address. 


Count nine words for keyed address. 

















Minimum $2.00 for each insertion. One inch $4.00. Cash must accompany order. 

Copy must be in our hands by the twenty-fifth of the month previous to issue. 
SITUATIONS WANTED — me a 
If you are looking for com. MISCELLANEOUS 








Representation New York City sition; 


Highly successful manufacturer's representative, cov- 
ering 50 miles radius from New York City, with 
engineering office in best location, desires additional 
first class account on a commission basis. 


ADDRESS KEY 243-A, 


“Heating, Piping and Air Conditioning,” 
6 North Michigan Avenue, Chicago 




























LOWER STEAM COSTS 

ALL OPERATING CONDITIONS 
ALL BOILERS 

ALL BITUMINOUS COALS 





petent employes; or if you - 
contemplate a change in po- 
have a patent for 
sale; second-hand machinery 
or tools; form a co-partner- 
ship, etc., your advertisement 
on this page will put you in 
touch with the people you ETc 
desire to reach. 
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RECEIVERS 


COPPER 
FLOATS 


Naugatuck Mfg. Co., Union City, Conn, 


STEAM TRAP 
REGULATOR: 
























W YCKOFF 
CALIFORNIA REDWOOD PIPE 


For water or acidulous liquids 
Does not scale, pit or corrode 


Greater Capacity, Lower Friction Loss. Immune to 


Electrolysis. 
Sizes, 1” up—Pressures up to 172 Ibs. 


WYCKOFF STEAM PIPE COVERING 


Perfect insulation for underground steam or hot water lines 
and frost protection for exposed lines. 


A.WYCKOFF & SON CO., Elmira, N.Y. 
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